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'X^HE Oitkal Review, No. 135, «yes tie fiiUqW.' 

"Jt ■•' 'ing «WMmt of the fiHl'EAiTbn' vii. ' • " " ' . 
^j*'. '•%' . ♦*'»• « ••• - * 

"Jf^ AftcTi hivtng^ carefnlly perufed and con(idere(£ 
**'*fltfisTFftit9V/ w^ will venture to proDouQce it>Ieti 
*^gant,* fliprt^ caiy, and learned, h contains cycfry., 
^V ufeM pxopofitioa oiT Euclid's Ekments of Geojiirtnrc 
^* (and aiany others difcovered iince his Time) dp^^^ 
** [Wm^n^A w the .aioft ooflcUii aftd*plkiii lAaiifier 
*^.>prt(Bhk> twithottt 4&y of thofe (aperffuoosobfiraj^^ 
<' propoAcmis, - whkh are , ibmetimes to be found in^' 
" Eticljd/* Itt;;ihoTt» "we th^ik St wjil prove cxj^inely 
^^ nfefiil to tyros, and all who deiire t» learn. GfiQ^. 
<^ iixfair witliout a Mafter." 
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T O ■ It 

ROYAL HIGHNESS 

Duke oi' TORK. 

SIR, I 

THEY who are pennicted to prefix the names of 
Princes to treatifes of fdence, generally txAoy 
the protection of a patron^ without feahng the cei^ore 
of.aTii9ylgff« -X.... ." -^'v. '- '^ ■ •> .•' V iH'Tr^ 

" The hon<^ of appjRpadung yo^r.B,^^iI|ighndb 
has given me many oppbrtuniaes of knowing 'that the 
v^rk.which l^pwpn^ume vn oStt^ will i^t p^rt^^eof 
t&i^ ufual fecority . For as the knowIe<ig[r; ylpfh j/pDv,< 
Rdyial H!g;hnefs has already acquifcd.^)^ GisiktXjLX. > 
elllliidslrej^d die limits of an introdudfion, I/exp<i6l; 
nptfto^ififirk fotf I I ftuS Be happy if 1 mtrit yotir 
a|i^o{]aaoh.^ ■' / ' '* ' 

^jA#i^4il^.to fiich a patron admits no^'recomiMtdda- 
tim.^.Uiefcieacet ItisfuppAiiOMs tateUyowBoy^ 
I^g^'oeu that Geomstr Y h Uie priqiary aR4 fipodf- 
jnental art of lif<? ; that its eBe£ls. are.extended (hrough •' 
ttE^ principal operations of human ikilU tHAt it condu£t»>,% 
th«f Mdie!rit the field, and the feaman in the c>^^n %t\ 
that it gives ftrength to the* fortrefsV and el%kn^eico 
the palace. To your Royal Highnefs all this is already 
known ; GiomeT a r is fecore of yout regard, and your 
opinion of its nfefulnefs and value has fufficiently ap- 
peared, by the condefcenfion in which you have been 
pleafed to honour one who has fo little pretenfibn to the 
notice of Princes, as, 

SIR, 

Your Royal' HighnefTes 

Moil obliged. 
Moil obedient, 

And moA humble Servant, 

WILLIAM PAYNE. 
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CT'HB beoh coniaimng^eUmitas cfGzouzT%Y- ftrt fi 
■ numeroujf and tht tMmet hy ^»bich thef ttrerecem^ 
mended fi high in mathtmoHccd refutation^ that a veixf 
tt'tati/ti hy 4» Q^ure author ^ cannot hut. fefv* to rt^ttf^ 

. Np emu ought to iutteaji the Jtromd rf honitp twithotti 
.fome profpe£f of increafing or facilitatimg kmmdodge* ./ 
do mtfretend to hoaft of new dtfioveritSf hut I hope etnet 
expeB% te make GBOMcrar more readthf aStaenqhU tb.ai$ 
beretefhrt^ ty the method of demonfiratim^ nvhich^ I he-' 
Uifoe^ to he tajkr than in other hooks ofthefatneM^** '^^ 
l eitn^ JenfihUf that every man' nat^raOj thdnh hit ono^ 
mifA tf ditfj^ntiftofi the hj^. 

I heeoto fil^^^ ^'^^ Poteffaiy and nfifJl fropo/kh^p 
ftrihe oktaimng a knoivledge in thrfefciencis ^uMth J#lr 
depended upon Gbometry, and have allotted a fage t^ [ 
each forJke greater eafe and fatisfaSion rf pif readeff 
hut how weU I have fucceeded muft he \i^ t$ expert^ * ' 
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G E O M E TRY. 



uYpiQMETRT contains the nature and prof erties of 
UneSi angle Syfurf Of et^ andjolidi^ ' 
2. A point is^that lAjbich^as no^drts^ ttr ma^tude* 
.3, ji line is length nvithont h-eadtb* ^ 

4. A right or ftrcui line^ is that ivhici lies ^ivenly i^ 
4^^een its extremtsy "«r evdu " ' ' . • • 

J. jyur/ace if ihat. v>hid Jm. kngth ,4(0/. irfiodtt* 
'htt no thicknefs. . ^^ s 

,6. A plein fu^aceUs'jh^ tifSiek Jiif.ipv^,,ffd ^• 
.grees *with ajlra^ jine Joinings at^. two^prnMi^iif^M*^ * 

7. A'^Jolili is ith^ RiitiebhMs ten^ 
-jeefs, .,' ^<« 

- \ti A pbdn angle is ait tfetM$g ^'mmer Mt^.fy, t^iu» 
^Jfrait lines that meet Me another. , ^ 

^ iS*. W^h^. 9 ^raii line a b Jlgnding npw a^^mer^ ^ 
ji^ee angles S.K BC, ab p, pn^ ^ach fidt e^ptd t^^miih 
tip'i. ioch^if )hiife\equal anght is ^edkd a righif^aftgUfn-mid 
dii biii^n Is /at J to ie ^erjtotdi^lttr t/tke Um c. d- 

'■■■■■ ■■■^ . -.A 
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, i^ote.' u^» tf»g-/<^ is commonly exprejfed hy tffree letiersi 
^kappi^l^^i at the ahgular point bmng always *wrote in the 

i ^|o. y«, ohtufi angle is that m^ich is greater tbaii d 
tight angle. " . -^ 

iU An acute angle is thSt Huhich is kfs thdnarifrht 

Ugle. : ; ^ 

12, Parallels are fuch ftr ait lines m the Jhme ^iiri* 
^hteh if infinitely conithueii^ or produced, ^ill never meet,. 
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^3» -A /pace hounded on all fides is called afgure. 
14. A plain triangle is a figure made hy three fireut 

I J. A^ iquilhteral triangle is that nuhofe three fidet 
are- equal to one another. 
• :,* ^ 't6»,A/r ifijjceles triangle is that nvhich has only tivo of 
if s fides ejual to one another. 

^' I'f. A fcalene triangle is that wdfich has aU its fides 
unequaJ. 






w ^ - - - - - _ i 

.^^.jjS,. .^ right emghd triangle is that.^nviich has a right 
angle. ... 

. JO. jIu oitft/e Aj^l^ triangle is tpa^ *which has an 

thtuje angle. , . 

. 20% AtiSiidm'lii»ki trtamk is that vjhich has even 
■W^k ^tcute. 
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; 21. A quadrangle is €^figtare made hyfourfiraitUnes. 

22. J parallelogram is a quadrangle fwhofioffofitej^fs 
e^e parallel, ' . '. - 

2 J. AreSangle is a faralleUg^am luhofe mgley <Vk^ 
ngbt angles. 

Note. -(/ re^angle is /aid to Be contained by (or within} 
any two of its adjacent Jtdfs. . , 

' 24, A/quare is a paraUelogramtnuhofe fi^es are all equal 
to'fne.'anothery and its angles are all right angles* 
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". .25. A rhombus is a parallelogram 'wbo/e/idef are all 
efial to one another y but its angles are not right angles* '.j 
., All figures having more Jides tfjanfour^ are jngenerai 
called polygons* 

26. A regular figure is that ivhe/e fides ar$ all equal 
tt one anptherj, and wahofe tingles ate all eqiioljo one emo-' 
tber. ' . . • . - V X : ' 

2/. Figures are equiangular^ when the angles of the 
one are equal to the angles of the other ^ each to each, 

' : 2^. fhebafeofAfigureyhthelifte'^plarn; sifontUfhifh 
it isfuppofcd to ftandi or be ereifed, ^ 

'" 29. The altitkdt of a figniri, is a perpertdididar dtanun 

from the tqp or 'vertex to the hafe. '"'^ ^^ ' 

^' 3.6. 4eirtt^ n figtfr^'^ibundeet ty' a '^f^e' linf called 
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fh^^camft^tffee; e^ety fart ^v^bermf i$ e^ueJlf .difam^ 
frttm 4 j^'«# iwithin^ cdHtd tffe ceiUer^ • 
- 'Oidf Jtt^t bttes dkd cifcks WFt received ittt^ fdain 
Qeim^^ ' > 

31. Th^-^dkmiter ef a circle is a line faffing throtfgk 

^€c€nief^ dM tdti^areJ iy tie d^timference. TUfimi-^ 

^^^ef^ is^taUed the' radiui. - 

,3 a. ^ J figment of a circle is any fart cut ofhy dftrait limi, 

, 33*. *^ach; fegtittf^ thadehy a diameter^ is called a femi' 
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3;^,: AH^dngle. is fdid' tjbi he in a fegmnt^ ^wben linei 
aK0:^4n9lwmfr9m tie ffafe of the fegnient to. any 'foint in 
m iilriiiinfirehct^- 

3^, Afe^mt^d drcky is a fart cphtainidhet^wteppwjt, 
femfi^ameters andth intercef ted fart of thi.cirtMmffr€Mf(i^^ 





3^«. SMbtr-fegnmti of /trdis/ ari ihofe twiick cMtaim 
^ual angles. - 

37. CiuUsrare faid no tiwhy ijuhen their drcmnfkrtncu^ 
meetf iu{ do not tnioke anoMnr. 

.38. Jt. teaigtnt. tsk a drcle^ is a firak Urk thm ttitxhes^ 
^%h§ thtaakfirencef and falls 'voithovt the circle. 

.39. A line it faid tfi It dffUtd orinfcrihedin k cif'clkp. 
nvben its ends^ are f laced in the drcumference* ^ 

40. A figure is faid to he infcrihod in a circle^ tvhen 
ail its dngles are fJacediit tho circumference* 

41. -^ ^^^ it faid to drcsat^crihe a figure ^^ 'wlooithe 
iireumfkrence faffes ihnf all its angnlar foint s. . < 

4S. Afigttreisfaid'tO' he dtfcrihed about a circle ^ nubem 
i^un^ fiHe tmcbiS: tbe^ circumference* 

43- ^ 
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\'.'^i AHrek h fiid io- ir. in/criM i^.^fymn^ mAmg 
the drcumference Uucbet every ^e cf ihe /eUd Jtgttrf., 

: 44» *Oni figure is fmd io he itifcrihed i/r amtbir^ n^htm 
all the angles efthepne are placed in the fides efthe o$ber, • ' 

i 45* Afhem'etkf is a irtah fropfojkd iik.be dmanftratei^ 

' j^.A proBhsnf is JomttbsMg pmftjed io fc dom»*. . *t 
47* A corollasyj is a truth ot theorem^ ouhich artfea 
pom a freceeding dentmftratim. 

Axioms are felf-evident'traths j eu^ 

48L Things that are equal to the fame thtfig^ or to Ofnrf 
SkiftgSf are efued to oni astothfr. , . 
' 49>* ^f ^^ things he added to eptal tbingii: thefimit 
•r luholes *will he efuoL 

j^^ If Of not things bt taken from cpud things^ the re^ 
mainikr,s 'will he equal. 

i^ir The biibues of equal things are equals and the 
doubles of equal things are equal* 

52* The ^JuhoU is greaOr than a fart j^ asid eqmd toall 
ill fatrts, 

, 53. Things that matualfy ^greey. or fill equal ^ces^ , tfrft 
e^al to one another^ * . / 

- S4:* "^^^ ^i^^ assies are equal^ to cm, qmther. . 

rc» Equal circles have e^al femUictmcSfrs» 
.. 56. Equal things may he taken, for Qnc.anoti^, ^ 

57. Lines that Intet one anoi.ha\ arc jiot parallel to o^f' 
jgnd the fame line,. Thus the linens, A.f, a e,. or^ no^ 
hath of them farallel to tJ^e line D £.. - ^. ., . ^, 









P -. 



^«^ 



Pojtmates^ or dema^nas* 
cS, *^ /f«^ may be dra'wn frotr^ any one pointy to am 
other point, 

59. >^ //«? may he produced (that is^ continued or 
lengthened) .at f leaf ure, 

60. A circle may he defcrihed about any center y and at 
any difiance^ or nhith any radius, 

.61. Of, the figns or chara^ers ufyd hereafter^ 

•\*fignifies more* 

— lejs. 

,,^5? ? •''- -^T i$ ^qual to, or are equal to* 
■" , fX. -s > - '^- T into, The reSangle contained by tivolinei^ 
'PTiPHj^pkciUion by, a, number. Thus a B x go expref/es a 
TcMkn^e eontcdned by the lines a b, c d ; and a b x nt 
vr 4tr>4 B i* n times the quantity a B,. « reprefeniing anj 
number fwhatfoever^ 

A. Z^figm/ies the fquare of the line A B. 
'.pi - >♦ - - ^'pfobhens^ . ♦ 

th^s i. ^, , ^therefore* ? 

•■^1 Jig-, -< ^ -'- - rf^<«/»,- ■'..•'■'• 

idfftf • -* • - ^ - conftru3ion* ■ ■* ' ^ 

k'theo,^ •"- ' ' the theorem under confdcration. 

The numbers placed againft the federal Jleps, or etrgie^ 
mnttit^ a demonjlrationy are references to precceSng Ariii 
ties, 

^. And the fiefrs placed a$ f^wo rankp of proportitmalsin 
^article 178, and feme others^ mark out fheeqltal ratios 
^/kdhelen/^^ *• i . . 

' ' ^ ■ - ' •*".■,-'•- 

6j?. Tri* 



52. Triangles thai hat/e ttjoo Jidf^ 4^id.fQ ttJsi fiUi 
tach to each J and the contained angles equeJ^ ar£ effol to 
tne another^ and their remaining parts are equal eacp • t9 
each\ nofnely^ the farts opfofite to equal things. 





B D 

Let the tri2ahgle» a b c, p b t hae^t the.uded-'* a# 
Ac equal to s d, d f eadbi to each, and the s^le 
B A c equ^ to the angle £ d f : then the ^isHigles arc 
^^ual, the fide b c is equal to the iide B'r> mi, the 
angles a b c, a c b are equal to d e Fy d f Breach to 
feach. •' 

For conceive the triangle a b c applied^to o s f» 
with the point a on idie point d>. and the line a b^ on 
the line d e ; the point b will then agree with e^ be- 
"caufe A B is equal to d e> the line a ,c will agree with 
the lijie d f^ becaufe the angle; a a c is equal to b ]> f» 
and the point c muA aeiee with f, itnce a c is equal 
to D f. Again» as the points. B» .c.agre«> with the 
points E» F> the lihe frc muft agxte with tl:^ line 
kF. - - -- - -- -4 

Th. the triangle a b c is equal to 9 e f x • .« 5$ 
*" " " The fide bc .is equal to the fide b.f ' » «» ^ 
And the angles a b c, a c b are equal to d a r»s n v c 
ciich to lach. i • . <^ 1 . 5^ 
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the fide 'B A : their the eppofite angles b a c, b c a iire 
^likeWifeeqaal. 

'For. conceive the line b d drawn to ldie£b the an^e 

ABC, or tokHvide it equally* 

Now the. fide a b is equal to i;he fide b.c - thto. 
"The line b d is common to both - - r. r 
'Th. the fides a b, B d aro equal to cb, ^b d each to 

«ach. - * ^ ... . a abov* 

'And: the contained angles ab d, DBosre equal, abc^e 
'^h. the an^le BAC is equal to bca * > '6a 

$4* CoroUaiy« 



cjlfradaiw 
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In triangles, efpofite to equal Jidei A B> B C are tfual 

OMgUi B A Cy B C A. 
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For produce the equal fides b a, b c to d and i, 
sake B 1 eqtial to b o, or c e eqaid to a d by pro* 
Mem £, UDd join a b, c d. 

Ndw the ftde$ a fi, b £ are equal to c b, b d each to 
ea(k. ' - . . . . . . con^ 

And tilt eoiitakied angle abb is common 
Th« the fide rA is etjoal to the fide d c - - - 02 
^ - --the angle 'c b a is equdl to a d c - - - t% 
And thtf angle babi^b'cd - * - - 6a 
Ag* the &d^s c E, b a are equal to a d, d c, eadi to 
^ etch. - - - - - above 

' And-the contained angles cb a, a ikc are equal, above 
Th. the angle cab=:acd- - - -*62 

I Th. the angle b a c it equal to b c a - • 50 
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o> . . $5. , A prifpngfest ^fofiu to equal angles y nre iptaljUes* 
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hti ABC be a triangle, having the angle bca equal 
to the angle rac : then their oppofite fides ab, bc 
\are alfoeqaal.^ j 

For if tot, let AB be tike greattry and. in the jTaxn^ | 
take AD equal to Bc by problem Zf tmd join nc, 
Now the fid^ PA is equal to the fide f c * . r - con, i 
^ Th. the. fides da, ac are equal to bc^ ca eai^tOMch 
^nd the contained an^es DjiC, bca are equal* theo* 
,. Th. the triangles pac, bca are equal * - ^ 6b J 
Or the triangles Ape, abc are equal * . - •> < 
Which is impoffible r * " '^ 5^ 

Th. the fide ab i$ not ^eater than the fidiB bc, - 
By the fame rtafon, ab cannot be leis than bc. - r 
T^h. thpfides AB» ^c mttil|>eeqfHd.. ^ .. - 
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,;^^i^^\ii^fUsmlmfi^des are equal to one lanother eitch 
fo each^ are efiiiafi^ular^ bajuing t^/e aiigSti equtd vfhiek 
>^e ofpoj&e to efual JideU 

c 
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Le{ the biaiigles Xbc, def have the fides Ab, bo, 
' t A eqiiat to d e» b p, p p each to each ; then oppoiice 
^o the equal fides are equal angles. 
'' Far with the fide d e^ which is not lefs than d f, or 

-' y t'y nfake the ai^e s 9 g equal to the.angld-B Ac by 
- ')>roblem.9y make po equal to ac ior d ]^. by |>r*ol2leln 

*'^2, and join Ets, OP.- 
Now the fides. E d, li a are equal to b a« At; each t6 

-each. - - . ;. i ..jQon. 

And the contained; angles Ei>6r bac sire.eqa^I. con. 
Tb. the atigle imse 3*3 acb» geo = cb^, zjcA. the 
fide EG is eqaaIitathe.fii|f.JBc . ^^-^ , t - 62 
Th. EG and EF are equal' - r -48 

Ag. the angle dgf is^equal to dfg - - 63 
And the angle pge is equal to gfe - - 63 

Th. the angle dge = dfs - - - 49 

..,UUtd pG;^ GE s^re equal to df, fe, each to each, above 
Thf t^e angle edg = edf, and ged = fed - 62 
Th. the angle acb ss dpE| bac = edf, and cba 
' » fed* •• - - - - 48 
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. t I^ 1' 

^6j. ^hteUne m^ing OM^her otberminfi tb^m £itlhrMBd; 
^aies iJMth'it two anglih .'wbkh taiajt i^ibm^^ are Afua^ 
^ t^u» right angles^ 




C B D 

Let the line a IB fecet the line cd in b : then the 
angles cba, abd both together, are ec[ual to (wo 
right angles^ 

For if the angles cba, abd are equal, each is a 
right angle by the 9th ; and if notjt draw be at right 
aojgl^ to gp Ijy probieni 6. 
Now the angle cba + abe = cbe ^ j2 

Th. ----- cba -f- ABE -|-£BD = CBE + EBD 49 

Again, the angle -. " - abe + ebd = abd - 53 

Th. CBA^ABD '•-==CBE+EBD56 

But CB¥, EBD are right angles - - con* 

Th. the angle cba ■+ abd - - - - =s= two right an*- 
gles - - - - - S^ 

68. Corollary. 
AU the angles avhiflx can. be made bjf lines prBceedimg 
^om agi^en poini ,a en together ^ are eguai to four right 
fngles^ 



r 



-^ If" fi9m Mt^ f^Hi in m ftndt Mat^.HoB tm^ ie 
^rawH tm liferent Jtaes making $he m^deemi at^bt ^iai 

to tivo right angles f thefe lines loill Ineoe ibi fame diru^ 

tioHy and fail, into onejhrait line. 
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C B D 



From the point b in the ilrait line ab, fet die fioa 
Bc, BD drawn on diiferent £des of it» make tse ai^^ 
€BA -}- ABD eqoal xxx two right angles: then cb0 is m 
tout line. 

For if sot, produce cb to s. 
Now the angle cba ^- abe = two right amgks - .(7 
Afld •* - CBA + ftBi> s= two right angles, chflos. 

Th. - - - - -CBA 4* ABE =«= CBA-^ABa - 48 

Th. - - -r ----.- * ABB s= - - - - ABO - - 50 

Which is inspofflble - * - 52 

ill. CBE is nota ftrait line • - . - - 
Th. CBD mail be a ftrait line. 



70. Tk 



I 






A 




Let the lines aIi^ cd ctit each other in c ; then the 
angle Aec is equal to deb, and the angle ae6 is 
'«^sa) to BEC. 

For the ^gle abc + abd r: two right angles - ^f 
And the angle aed4"DEB=: two right angles - 67 
Thi the angle abc + abd. =: aed 4- dbb - - 48 

fHu the ai^le aec deb - -jb 

Ag. the angle aed -f- dbb t= two right ang:les - 6j 
Abd^he angle deb -f- bbc r: two right angles - 6j 
rTh. the angle aed -j* deb =: deb 4- bec - -^48 
Th. the angle aep .....=: bec • - ^6 



iul/ 



(IS 1 

fmgU niiill he greater tbem iitber ^ the it 
mMgUs* 




■ V 



Let ABC be a triangle^ whofe ^^t. ab' ii contumd 
fo D : then the angle cbd is-greaCer thn odierof de 
angles acb, bac. ' v 

^ For bifed bc in B by probleAi jV dmw Arandpto- 
dace It to F» make ef equal to s A, join tb, tlnd con- 
tinue cb to g. » 
Now the fides cs» ba are equal to bs» Bveaefa'-.to 
Wh. - * - : .. . con. 
^nd the contained angles c e a , b B r are equal 70 
Th. the angle ace is equal to ebp - • 62 
But the aagle cbd is greater than ebp - 52 
Th. the angle cbd is greater than ace, or a cb. 56 
By. the (ame reafon the angle abg is greater than bag 
And the angles CBD, abg are equal - - 7a 
'|*h. - the angle cbd is greater than bac - 56 

62. Im 



7I. JM'in'imgb^ ^tf^uUit jfimtrjbki ^ ti^gtmer 




4- 



Let ABC bea^triangle, having the ilde bc greater 

^an the fide ba, then the angle bag is greater th^ 
' che angle BCA« ;-'.'. 

For in BG take BD equal to ba by problem 5^ and 

join AD. 

Now the fide bd is equal to the fide ba - con. 

Th. the angle bad is eqnal U>'Bda ^ * ^5 

Bnt the angle bda is greater than bca * ^71 

. Th. the angle bad is greater than bca <- 56 

Th. the angle bag is much greater then bca - - > 



7 J. In 



7)# ^ ftiMghtf 9/fafiu n fkf gfMtm^ «qJb« i$ tit 




Let the triangle abc» have the angle a greaf er than 
Se ^gle Cy then the iide bc h greater tBin the' fldd 

BA. 

For If the'fide b« waf^ led thifti the ddtf «j«» the aoigle 
A would be lefs than the angle c - > • -> 7s 
lift it is not (b - «- « * -^ theo. 
fh. BC is notkfs^tei »A - * - . - 
Agaln^ if the fide Bre wii8 «fOtal «» 1bi^ fide »a> tte 
ngl^ A would hfs tcpA x» the ftq^# o « • . 6 j 
Bat thofe angles are not equij • • • theo. 
Th. BC is net equal to tf a « * « * .. 
Cionfequeatly, vc miCff bef j^eniMP tban va 5 « 



D 



7j, i//5^ 



C 18 J 

. . i4» 4^y t^m fid^s of 41 irianiU taken toffti$r^ m 
^.(UUi^ th^ tht remaining Jide. 




Let Aire be a triangle: then a b + bc is greater 
than CA« BC + ca is greater than ab, and ca 4- ab 
is greatcrthan BC. / 

v;.For produce ab to d, make bd equal, to bc,. 
and join cd. 

Now theiideBP is Mual ^o the. fide BC - - con. 
Th. the angle bcp u equal- to bdc • . . 6^ 
j^cMt the angle ACD is greater than BCD • - 52 
Th. the angle acd is greater than bdc - * i^ 
^h. tho^fide AD is great^ than the fide ca. - - 7^ 
£ut -AB 4* BC ii equal to ad - - • ^p 
'Th« A3 4. BC is greater than ca - - - 56 
Alfo BC + CAJ5 greater than AB K^^^^^^^^ 
.Ana CA 4. AftM. greafiir than BC J 



7S«^ 



f «9 3 

75. if ifianglei have tiuoJUJes equal to inx>ojUetwb 
to eacby hut the cont tuned angJet unequal i^ ofpofitt to*ib^ 
greater angle /> tbe greater bafe. 




A -~ 



^ 



Let the triangles abc» def have the fides ab, bc 
equal to p e, s f each to each, but the angle a b c 
greater than the angle def; then the bafe ac is greater 
than the bafe dp. 

For with A By which is not the grWter fide, jnike 
€tyt angle abc equal to the angle def by problent 9^ 
and the fide bg equal to the fide bf by {Problem 3, 
and join ag» go. f /> 

'Now the fide bg is equal to the fide bc • «• '48 
"Th. the angle bcg is equal to boc - ' -' 63 
But tlic angle BCG, IS greater than a CO - '-- ^% 
Th« Che aifgle bgc is greater than aco' -. - - j6 
Th. the angle agc is much greater' than' a Cfc •" -'fa 
Th. the fide AC is greater than the fide ac * 73 
But AG and df are equal » • - - 62 
Th. the bafe ac is greater than the j^tfe df • 56 



Da ^6.Jf 



iPAoekt ^t the k^fimnifuali 9fpf^$ t^ike ff^^ hf^ 
y the greater angle*. 





Let the triangles abc, def have the fides ab, bc 
equal to de, ef each to each, but the bafe ac greater 
than the bafe pf : thcox the angle q u greater than the 
angle b, * 

For if the ^ngle b was equal to the apgle e, the baie 
AC would be equal to the bafe dp - - ftt 

Bpt the bafes are not equal - - - ^ theo. 
Th. the angle b is not equal to the angle e - 
•'/kgain, if the angle b was lef^ than the angle E| the 
Jbafe AC would be lefs than the bafe df - "75 

^ut AC is not lefs than DF " -^ •• " theo. 
*3fh;. the angle b cannot be left than b - - * 
Confequently, the angle b m.uft bc greater than tie 
angle e - - - - ' ^ 



77. Triangki 



r « 1! 

'n*' triangles thai hav$ Uimq migUt tfualtp t4v9 a^ei 
ituh io> McJkp atui a^dt iquid tfi a torreffondivg JkU\ hms^ 
alfi their remaining paru equal to one amther each /• 
eaeh^ namely^ the farts ofpojite to equal things. 





. . Let the triangles abc, def have the angles abc, 
CAB eqaal to def, fde each to each, aiid the fide* 
A By DE equal, that are between the equal angks : 
then the fides ac, cb are equal to. df, fh each t5 
cachy and the angle acb is equal to dfe. 
For if AC and df are not equal, kt ac be the greater, 
and in it take ag equal to of by problem 3, and join 

CB. 

Now. the fides ba, ag ate equal to iid> df each tQ 
each. . - - - - - con* 

And the contained angles bag, edf are equal, theo, 
TK. the angle abg is equal to dbf - - 6s 
But the angle abc is equal to def - - theo* 
Th. the angles abg, abc are equal « - 4S- 
Which is impoflible - - • - - ^2 
Th. the fides ac, df mult be equal ... 
Th. the fidtfs CB, Fs are equal - - - 62 
And the angle acb is equal to dfe - • 6z 



77, Cafe 



^7. Cafe 2. 
' Wien the e^uai fides are ofpofite to equal un^leim 





<? B D 



Let the* triangles abc, def have the angles abc^ 
CAB equal to d^f» fdc ^ach to each, and the fides 
ACy DF equal that are oppoiite to equal angles: theji 
the fides ab, Bcare equal to de, cf each to each« 
and the angle acr is equal to dfb. 
^ Tor if A B and d s are unequal, let a B t>e the 
greater^ iu which make a g equal to de, a[nd join cc. 
Now the £des ca^ ag are equal to fd, pe each to 
dach, - - V- - - - . - con* 
And the contained angles cag, fdb are equal, theo. 
Th. the angle agc is'eqaal to def - - 62 
^ut the angle abc is equal to def - - theo.' 
Th. the angles A 6c,' ABC are equal - - 4S 
Which 19 impoffible - - - - '7' 
Th. the ixits Aja, db muft be equal - - 
Th. the fides bc, ep are equal - -*' *- 62 
iUid the angle acb is equal* to dfb - - 6t 



78. // 



r. 



«J 1 



78. If frtm fv90 poist^ ftt thti fame fidi of an infimtt 
Unit min^f fmrxoflinuM drawn t^^afifmed fQit^u in it ; 
tif€ Uafi pear of all an tbofe twbich meet the f aid line initi 
e^ual angles. 




• .F D 



From the points a» b to the ftrait line c d, let there 
be drawn as, bb, making the angles aec, bed equal 
to each other, and ap, bf at pleafnre ; then as 4- o 

is lefs than af -i- pb» 

• . • ♦ -. 

For produce BE to o> make eg equal to ea, an^ 
joia AG, cp. ^ ,. 

^Nowr the angle AEH ^ BEP - - • .. t}ieo» 
And the angle geh == bep - - " " fO 
Th, the angle aeh -- gbh - . -. - .- 4^ 
And AEy EH are equal to ce, eh each to' each. cpi|i 



Th. AH =: GH, and the angle ahb r: ghb 

Th. AP = CP. - - - , 

Th. AP + pb =; OP 4. pb , - ^ 

And AE 4. bb =:(ge4- bb z-) gb. 

Bat GB is lefs than gp 4. pb 

Th, AS -|« IB is lefi thaa ap + fb 



6z 

.^^ 
49 

74 
56 
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.* i 



Let the line ef falling upon the lines ab> CDt, Qiaks 
t. the alternate angles aef^ &f.d equal .to each dlhesr : 

then the lines ab, c.d are paraltekit < 

^For if not» let them be continued, tilt they meet Ht c, 

and form the triangle bpg. - . -■ - '' S9 

^ Now' the angle 'a e p is equal to e f g -. - , t58^ 

And the angle aef is greater than efg - * - ft 

Which is abfurdy for 'things cannot be equal axid wSr 

'^qaalr i- - - ..',*, .^ ^ 

Th. the,liiiea ab^ cb continued will not meet. - ^ • 
Th. ABy CD are parallck. - - - - iz 



99^1/ 



\- ^. 



:. i 



I 



^ 



1-^5 1 

ike 9iitnvifrd m^ spud tc.iie$m»umd^s»d ^ff ^ jmigki 

SM the fame fide^ thefe two lines Ore paraUeli. 




Let the liiie bf falling upon the lines av, cd, inak^ 
the angle bgb equal to the angle ghd ; then ab, cd 
are paiallds. 

Pof thl^' angle bob is equal to aoh - • 70 
And tht angl6 bob is equal to q rd - - theo. 
Th. theangle AGR isequal to GHD - - 4S 
And they are alternate angles - - - 
Th. ab, CD are parallels - - • "* 79 

-8i. Corollary. - 
If a-ftrait. line faUing upon iwQ^eut lines, nuUes the 
inward angles on the fame fide equal to two right anglesy 
tbofe tnvo lines are parallels. 

For if the angle bgr4-oRi>=: two right angles, thep* 
Alio the angle AGH^.BGHr: two right angles. 66 
Th. the angle agh-I-bgh :=: bgh --j- ghd. - 4S 
Th. the angle agh----x---- ann. - 50 
Th. A By CD are parallels. • « . . ^^ 

% 82. A 



t «* T 




iiTt the Siw JBF fill up«a t£e pandbls ab^ od a^G 
H|^ thenthe aUemateang^ AQHffGj(iDar0e(|iiaU; 

For if not) make the single chi equal to AGff • ]^gk 
Now the angles ack*. qui are eqft^l <• ^ coi^ 
And they are alternate angles ^ ^ • - 
1%. the lines A B, ^i are^pa£allela . •* •- 79^ 
^xit the lines a^b, jp4> are paralfela* ^ ^ theoi 
TK the linet hx» .cd^ meeting, iany ase. botb jaralM 
tfi the liiie AS .... 

Which is impoffible .: ; * • - : 57 



•/. -'^ 



tgrOii 



JiUneJklling upon parallels^ makH ihe^mwaifiiM^ 
fju4d to tbi inward and efpofitc ^^^ mJbt /amijidt. 




For^he sm^k ECB iseqnalto ACB ^ - 70 
Asi4theangle cut) ispq.aal to ACH - - jj^ 
Th. the angle bgb h equal to cad '« - 4^ 

tf. CoTiillary. 
Jl4in€ falling npm famMgkt ^lUtbet the Pm iMir^ifl 
j0i^kf-on tbi'/ame fid i o fmal H fw$ fight anglet. 
i^or ibe. angle aou + h-om s two right tn^es* - ^ 
91ii the angle cbd -f hgb sstwo H^t ati^tet ^ 5(i 



£ « f5.4i(f»r/ 



t i«8 ;] ! 



A — — ^^ B , 

E . V E 

C— V D 

Let nch of the lines ab, cd be parallel to the Itoe 
lyjtTien aB, cd' are parallels. 

- -Por let the (trait line chi fall .upon them. 
Notvtlieangle AC) is eq^talto CHF - ' - 82, 
And the uigte cid ucqiial to chp - - 83 
Th. tiie angle agI is equal tocio - - 48' 
And dieyaxe alternaie angles - ■ - . - 
Tin AB, CO are par^Ilds - - - - 7^ 



t '2^0 i 

«ft^ wll he equal to both the i»warJ'a^d"rMd/e^)tmgltii' 
rnxd the three- a/fgfes of the triangle aftogetbeTf are eft/al 
to fwo right angles* 

. » •' 

c 

1 ■ - -A ' -■■/■E - - -■-• 

t 


9 

... ,.- 
A 1^ I> 

•• • ^ ^ * ■ * • 

^ I^et the mangle abc havc.tlv fide ab produced t^^ 
D: then the angle.cBD is eqaal to, both t]\e. angles 
ACB^ BACf and tiie three^ angles of .the triangle 9S^* 
equal to two right angles. . j t. 

\ For draw be parallel to Ag. • . - p. h»- 

Now the angle cbe - =: acb - .. -^ g*-^ 

And the angle ebd . = bac/ .'/ - 'gj- 

th, the angle cbd •* -> = acb+bac • 49 

Secondl)r> 

The angle - - cbd+cba =: ACB+BAC-f CBA.49 

B«t the^ angle cbd+cba - - - r: two right angles* 67 
^ Th. the angle ACB-f bac+cba ^ two right angles. 48 



Again, 



•40* Hfifc«f ««(fyb ifM plmin MiUmtfj^^^t ^£^0^ 



>o.* 



A^^^^-^ — !Ab 

Por thro* j^e F£dfix Ct draw sx^parallel io die 1)i^ 
■A By byproUeni i6« 
Now the angle abc ---.-.=: bce .*» .. ^3 

'Th. "die angle abc4-bca = isca - - -id 

Ag* the angle .•-•-- cab = acd - - . $i 
^th. 4^ angle ASC-f»CA+CAB =: eca+acd :- 4A 

Bat two right angles - - ^ ECA'f a|:d •^ ^ 

Ifh.^the angle ABc + BC4-f cab :=: tworightaijgtes.^ 

#7- CoroHary. 
Jf-invo m^gki cfcifg triangle k eptatfaJwo oftgbs of 
^aiafher, the remMniHg 00^^ mt alft equals 



*>t. 



« < 



«> 



its* CcMiodk^. 
In right 0mkd pua^^es^ tit rifht ^uq^U is ^juti t$ 
0hejum of Un» the aa^ tmgiot. 






Sg.ja 



% • 
I 



the figuTi bat Jides* 



r 



D 




^LetAfscoff bear^t lined %ure; then tHe (unii 
of a!l its angles a, b, c^ d, b are e'quat to twice zsif^ 
ftitny right angTes,. excepting four, as the figure has. 

' Fer afliime Ae point f within tlie figure, and i<^ 

»», FB^PCy &C. 

N^ the figure is dirided into as matly triangles as ii(: 
li^ fiHcs - - • - - - '- coo*. 
And each triangle contains two right angles - %6» 
Therefore^ all the triangles contain twice as jncpiy? 
nght angles as. the figar«;ha^ fides * - ^ ,i^ 

Alt all the angles at the point f taken together, arer 
equal to foor right angles «. '^ - - * 6g* 
4nd the remaining anglea o£ thi»> triangles conipbie 
the angles of th$ ^gwtt, - . . . ,« .> 
' Confeqaendy, all the angleftof the figure taken toge*< 
ther, ^e equal to twice as many right angles, except- 
ing fcor, as the figure ba$ fides ^ . . .. 

90. ir 



alfi Be i^ual a^d parallel. J^ .^ 




\ 




liCt the equal and parallel lines ab, cd be joined 
..by AC9 BD : then the lines ac^ bd are likewilfe equal 

mid parallel. 

For djaw the diagonal ad. 
' Now die line ab is equal to the line cd. ' • * th'eo. 

Till. the iides b a, a d are equal to cd, da each 16 each. 
.- And the contained angles bad, cda are equal. - Bz 

Th« the line AC is equal to the line bd '- - 62 
. Alfo the angle adb is equal to dac - - / 62 

And they are alternate angles - - - - 

^II AC, BD are parallels - - ' ~ 79 



91. The 



^1 



*U^wn art tfuAl^ auda i/jM^Mu/ hmi 4^^t>uki k ikh 



: D 




i 



, 1/et ABCD he a par^Ilelog^raita, with a diagDnid line 
4 kv i I fsLff i^ oppoiite fides are eqnal» |t9 op^ofit^ 

«0gle9 vi; equdly ^ iKe triangles baPs 9ci w 

equal. 

J|f|r the angle BD/y |s c^^al to 0Bt; * 

t - the.angle ABD is equal to icpB 
.^JHi. theangles bi>a«> abo r?^BC» qoB fiich to ea^h/ 

Aiid the correfpondlog ficte un is coinioon 
. Tk |he fide$ jba^ ad ;;;: DC, CB c^ch to each - 77 

^d jhef^iiglpsBADt^Dpipeeauji - ." V^ 

T)lv%<n^^ j»Aplf DCB W - - %% 

jjf. Coroljlary. 
Jfarallehgram thai has a right angbf is a reAanf^ i] 



i^J, /*tfr«/- 



' - '{ 34 1 • 

93* P or alkhgr^m upon the fame hafi, undhet^wHn 
the fame parallels f an equal to one another. 




Let ABCD, ABEpbe parallelograms upon the bafe 
AB, and between the parallels ab, db : (hen'AtfCD is 
equal to abef. 

For DC and fe are each eqaal to ab «^ - 
Th. DC is equal to fe - - - - ' 

Th. the line df is equal to the line cb 
]Ag. the ;(ide ad is equal to the fide bc - '<^ 
Th« AD, DF are equal to bc» cb ^ch to each 
And the contained angles adf, bce are equal - 
Th. the triangle adf is equal to the triangle bce 
Th. the quadrangle adcg is equal tOBCFE - 50 
Th. the parallelogram abco is equal to abef - 49 



9« 

48 

49 
9^ 

83 
6a 



c» 



94. Pofatr 



[ 35 ] 

94* J*^^^^^gi^^ npon equal hafes^ aiut hetyiHen 




Let ABCD, EFGH be parallelograms upon equal 
h&£cs ABf E Fy and between the parallels af, dg : 
then ABCD, ERGH'are equal. ' ' 

For join ah, bg. " ' * 

Now AB is equal to ep - - - - tfieo. 
And HG is equal to ef - -' ' - - 9.1 
Th. the lines ab, hg are equal - - . - 48 
Th; the lineb ah, bg are parallels - • 90 
Th, ABGH is a parallelogram '**- ' - - 22 
Th, ABGH is equal toA^cD /• -• - pj 
Alfo ABGH is equal to efgh - - '"93 
Th. the parallelograms abcd, bfch are equal — 48, 

Remark. » 

All parallelograms of equal b-jife and altitude , ate equal* 



F 2 



95. Tri*^ 



famparailthf Ore i^iidwom andthir. . . / .- 




.... , 

^ii«tr«&c, AB!it b^ tmiigtes upon Ae ba& ab» ana 
beniveeirthe paralkk ab, cq: then the triangles ABCj|t'^ 
Ai|i) arc equal. 

ifi^ ^rodj^oe op bo^ii wa^rs to b ajiti f* and draw 
'f^Pi^ 9^7 parallel to bc, aDi «' • - p« t6^ 
Kow ABCB, ABPBi are^pat^i^logramfi - .> ^z/. 
A^d ABCE is equal to<A9.PD ^ - . . p^ . 
Bat the triangle abc is half Aicft ^ . • ' gi* 
A|id thetriimgle ABD is half AQpn- - - 91^ 

Tbs the tri«i|gle A«<f ia €4|««1 to ai^ii ^ - £t 






^. Triangln 






faraUtls, are l^ual Wint'WItmr. ' ' • ■"■ ■' • -'■'' "v" 

t 
\ 




/ 



•• 



'^t A9:c» 9tF l>e triahglfes opoa 'd^i^'tafiMi m%^ 
'*fi>'7an<!- fe^twten the pawilleU ab, 6y : Aifca the'trfv 
angles A BCx DSFareeqaal. 

Por produce c^ both WajM^ to b ib<hB» ttl4'd^aKr 
AQ> Ea par^lel to bc, df - * -s |); lA"" 
Now Xbcg, DEAr^paiiiUdoghltats — 
Ani XBCG'is ^qtial to rtE'AiEP ' <» - 
*Bttt flic triangle ABC is tetfif'AtCb - * 
And the tnangle DEF is half DteHF «» 
Til. the'oiangle a,iic is ttpA td bia ' ^ 



- it 



Remark, 
All trian^tii of tjual i^fi tind altitude f tare ifuah 



' • 



97* £firj/ 



f 3.3 ]- 

jj^v'fX^f^. ^."^'^ ^^? tlHfan(e hafi, and on.tJjc 
fam^Je^ are between the fame faralleh, '' ^- _ 




.Let ABC, ABp be equal triangles landing upon ths 
' Dafe A By and join bo : then tloc line cd i& parallel to 
the line ab. 

For if not| draw ce parallel to a b by probleoi lo, 
and join be. 

Now the triangle abjc is equal to a be - - 95 
And the triangle abc is equal to abd - - tjbeo. 
Th« the triangles abk, abd are equal - ' * ^^ 
Which is impofiible - - - - -.52 
Th, the line cb is not parallel to the line ab * 
Confequently, cd mud be parallel to ab - - • 



93. > 
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98. If a faraJlelogram and a triangle have fhJBmlf 
fafij and are hetrween the fame faraUeU^ the farmtUte^ 
fpram ijuill hi dcMe to the tria^^U. 




Xet the parallelogram abco» and the triaogte ab| 
be confUtuted upon the bafe ab> and betweea.tihe 

parallels A Sr djs - then the parallelogram abcd ii 

doable to the triangle abb. 

^Forjoin AC. 
Now the triangle» ABC) ABBareeqnal - . r 
-And the triangle abc i9 half a Bcp . 
Th. the triangle abe is eqpal tahalf abcd 
Th. ABOD is doable to thetriangle abb - 



9S 
i9i 



Remark, 
A paraUelogram h double to a triangle of an equal hafe 
^md altitude* 



n 



. TU 







Let AiQO b^ % parallelogram-, and thro* ajiy point 
M bi the dla^al line A9, }«t fg, hi he draWij 
jiaraHel to its fid^: then the parallelograms Dty m 
formed on eadl fide of the diagonal are called th# 
•comfdements of thofe ph, ig, w&idi are fonaed ^bout 
if : I fay, db 29 eqaal to Mm* 

For AFB09 Bicio afeparalletogrRms ^ " zt 

tku die trianglie afb * * - <>z: ah« « . 01 

And the trtangle b^c • • • ^i^ jrce • * Oi 

Th. ------ Ava + Bfc rr ahb + bgo • 419 

Ag* die triangle - • - <r j^pc =: abc - - pt 

• • • 

98. /« 
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oppojtte to the right angU^ is equal to both thefyuares of 
the fides, containing it. ^ 

E .; 



A-- 



M 



^. ■■■■■/ iV-\ 


> » • 

/■n 


* * 

: » • 


f ': 



e 
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D 



^ . Let the triangle a»€ have a ri^ angle at B>,tbf» 

AC* — AB* + BC*. 

'^ *> For upon ab, bg, ca deS^tithe l^ iqaaies aAi, CMf 

!Ch by problem 1 1, draw bg paraUel^o ah oc Cathy 

{problem lo, audjoiiiAF, cl. '. \ 

\ Kow the angle & a b is equal to c A h -^ • : J4 

^Th. the angle Iac is equal to bah - *' ^49 

*'-And LA, AC are equal to ba^ ah each toieacic' '■ $4 

Th« the triangles lac. Bah are equal - - 62 

i^gai^ ebc is a drait line - . • • -69 

Th. the fquare ae is douMe to the triangle lac. 98 

Alfo, the parall. ag is double to the triangle bah. 98 

Th. the parallelog.' ag is equal to the fquare ae. 51 

* By the fame reafon g c is equal to the fquare cm- - 

Th. AG + GC=:AE-|.CM - - - -49 

Or - - - AC*^AB*+BC* - - - - 6i 

G loi. If 
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|0i. If fir ait lines Jrcpwn parallel to the bd/e of 4; 
triangle di'vide one of its fides into equal partis fb(^ 
ffj^iU alfo di'vide the other fide into equal parts* 




Let ABC .be a triangle, whoie fide ab is divided 
into equal parts by the lines de, fo drawn parallel to 
the bafe ac ; then the fide bc will like wife be divided 
ihto equal parts by the faid lines. 

For let DH, Fi be drawn parallel to the fide bc. p. 10 
Now the angles D BE, fdh, afi are equal - - 83 
Alfb, the angles bde, dfh, FAiare equal - 83 
And the correfponding fides bd, df, f a are equal, theo. 
Th. the fides be, dh, fi are equal - - 77 
But EG, Gc are equal to DH, fi - - -91 
Th. the parts be/ eg, gc are equal <- • ^8 

102. Corollary. 
A right .line that bifeSs t^o fides of a triangle y mufi 
be parallel to the remaining fide. 
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103* Jf the middle points in the fides of atiy fua* 
irangle are joined by fmrftrmt linesy they nmll form 
d parallelogram^ 




Let there be a quadrangle abcd whoie fides are 
bife^d in the points e, f, o, ^, and joined by the 
ftrait lines ef, fg, gh, h£| theii the figure efgh 
i& a parallelogram. 

For draw the diagonals ac, b0» 
Now th« fides AB, Bc are biiedled in b and p. theo. 
Tlu Bp is parallel to ac - - • • 102 
By the fame reafbn hg is parallel to ac - - - 
Th. the lines ef, ho are parallel - - S5 
By the fame reafon eh, po are parallel - . . 
Th. BPGH is apariallelogram - • - 2a 



«j toot. 
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104, The reSangUs contained *hy equal lines^ are 
equal to one another. 
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Let ABCDy EFGH be reflangleSf having the fides 
AB» BC equal to ef^ eg each to each; then the 
redlangles abcj^^ efgh are eqijal, or ab x bc ;= ep 

X FO. 

For draw the di^onals ac, eg. 
Now the fides ab» bc are equal to ef, fo each to 
each - - - - - .- - th^. 
And the contained angles abc, efg are equal - 54 
Th. the triangles abc, efg are equal - -61 
By the fame reafon, the triangles adc, ehg are equal. 
Th. ABCD is equal to efgh - - - 49 

Or AB X BC — «F X FO - - - - 6i 

105. Corollary. 
Tht/juares of equal lines are equal to 9ne anotler, 

ic6. rhi 
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io6* The reaangU cotttained hy a ivhtk amd a 
iiviM line, is. equal to all the reaangla contained iy 
the federal parts cf the divided line, and the ^htm 
line* 
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Take the ftrait lines ab, bc at pleafure^ and di- 
vide AB any how at d and e; I iay, ab x bc ^ 

AD X bc 4 DE X BC + EB X BC. 

' For ereft bc at right angles to a b by problem 6, 
draw CF parallel to ba, and af, dc, eh parallel to 
BC tiy problem lo. 

Now ABC is a right angle " " * ^°"' 

Th. AC, AG, GE, EC are refbuigles - - qz 
And AC IS equal to AG + CE + EC - - - 5* 

Or AB X BC n: AD X DG + DE XEH + IB X BC 6l 

^ut BC» DO, EH are equal - - - - 91 

»Th.AB X BC = AD X BC + PE X BC + 11 X BC 56 
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107. Ifaftraitlineuanyho'w divided^ the re Wangles 
€Mtained by ejacb of the farts and the nuhole lime^ twill 
i§ equal to the fquare of the /aid line. 




Let the ftrait line ab be divided at pleafiire in 
c; then ACXAB4. cbxab = ab\ 

For upon ab defcribe the fquare abde by problem 
1 1, and draw cf parallel to ae or bd - p* lo 
Now AF, FB are rcdangles - - - 9* 

And AF + FB is equal to ad • - - ^z 

Or AC X AB + CB XBD — AB* - - - 6l 

But AEy AB, BD are equal - • - - 24 

Th.AC X AB -f CBXA B SSAB^ ,- . - - 56 
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io8. If a ftrait line is divided into any ftmfarti^ 
the reSlangle contqined by the cwhcle litj€ and eidjif 
party njuill he equal to the reBangle contained by thi 
farts ivith the fquare of the part taken, r 
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Let the ftrait line ab be any how divided in e, 
and take the part cb ; then ab x cb = ac x cb + 

CB*. 

For upon cb defcribe the fquare cbde, produce 
t>E to Fy and draw ap parallel to ce or bd. 
Now ad, ae are reflangles - - - 9^' 

And AD is equal to ae + eb - - - 52 

Or ab X BDZZ AC X CE + CB X BD - - - 6l 

But CE, CB, BD are equal - « - ~ ^4 

Th.AB X CBr= AC X CB + CB* ... 56 
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^""'^ *^%a^* ^£t ^troDAograms formed ateat the dtagonal 
*\af^/paKtt^ fyJii^ drawn' pnralUh to its Jukst art 
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Let A BCD be a iqiuuvy and through any point e in 
|3i0 difi^nQnai line ac, drair pg, u i pstralkl to a Bi bc; 
then FHy 16 are the iqnares of AHt hb« 
For the angle acb is equal to bac - - 63 

^ * And the angk ACB is equal ta AEH - - . 83 
Th. the angles bac» A£h are equal - - 48 
Th. the fides AH, HEareeqaal - . - - r^S 

1! Bat the fides ep, fa arecqcal ta Afi, tis - ^i 

^ Th..AH, HE, £F, FA aic cooa^ - - - . 48 
Again, the angles at a, h, e, f are right cnes, ior 

* the]r. arc equal, to die an^^ of the ii^uiu:| a b c d. . ^p i 
"frh. AHEF is the (qoareof AH - - - 24 
And EG CI 15 the Iqnare of ic or hb, by the fame reafon 
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tt6» I/aftrkit Um is divided itit9 dt^jHvo ^iuijt§ 
tf the pant, 'mith t'wici a nQangU c^Ki0in$d^ ^ #i# 
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' tct tHc fbait iinc ab be divided atrplcafwc ia G| 

' For upon ab defci^be the (q^aare aBdi^ job 4»# 
anairawcpo, fipiparaileito Ai, AB. . , 

Now ABpE ss HC 4- GX + If + FB . „-. ^ • 5» 

And--iy=:^B -• - ?,..«„ • 99 
Th. ABOB = Rc + pi + aiP . • . » . - 5ft 

Or--- AB^ss kc + PI -f 2HP X po •^ ^ * 6f 
Ilal acy Gi are the fquares o/ac« ,cb • - ipp 

fit, # • Ai*sJ AC*+ CB*+ ZAQ X C» ^: ^. 5* 
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tbi rt^OMiW cpntaimd fy tb^ anefuql farts <^jitj^ a 
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H E 

let tke ftrait line ab be divided c^pjalfy ate, and 
aiy kd\r irt bi: -I fiif, ad x db + cd*= cbV * 

For Upon cb Scribe fliii fqti^ cbbf, join ap/ 
drft# Ai^v^nflf 'piSttyW toifcfi, and rex pai«ailcl to ab. 
Now CO • - - ^ '- - ^ ^b 
•Hll eft * -*^ . - • a* ni 

Bit AM-- • --. . i s=s cL 
nPlu Altf - -i^ • • - • = db 

!%> A.0 ..*-•-•!= M + ces ' - 
TBk ACT + »rti - - - = £ffi :(: Cir f i»A - 
Oe: i^ X lib + "H li en*^ 
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Bat MH, DL arethefqnaiesof CD, DB - • loa. 
Tlu Aft K liB + c»*= c»» - - - - S^ 
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' •ill. Otherwlfe, ^ ^ ^' ■; 
' f%e nffatigli cdntoiftid ty thk fum andilffh^ti if 
llwo lints, is equAl U tht difference of ihar fiuaret^^ \ 
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A D B C 

Let AB> Bc be unequal lines in the fame dire£tion« 
whereof a b is the greater* tak^ B0'ej|Qal: tOBOy dien 
AC is thdr fiun> and ai» is. their diffifrencc ; Iia{» 

AC X AD = AB* — BC*, . , . 

For upon ab deftiibe the %u»e^ABBF» join ah^ 
draw cc, DHi paraUel to Ji£« and x Ha paralli^l tp 

AC. - .. . :..•..' 

NOWBG -— - rz BH % " - -_ , • . n-^ 

And FH - — s± BH • . - -- *, * 59 

Th.' BG • - - 2: Wi - ' -. •• -, .^ 

Th. -BG 4- LB = FH + Xll^ - * - .••♦9 

Thatis A-^— •«= BF •»- IM r -. « • .'- 
Or AC X AL =r AB*-*- IM - ^ - . . > • . •- il 
Bat LD» IM are the fquares of ad» db or bc « I0|^ 

Th. AC X AD 3 AB*— BC* - - • 5S 



H a 



112. ^ 



C SJ* J ; 

iptttl*/>Aludffj» rtS^uffft eenitfintd ^ tht fiudUnt and-. 
fart taimwtbtht/fiMnrfthittl^ fart. 
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Let the tight line ai he divided any how in q, 
and uke the part He : I fay, ab^+ bc* :^aAB x Jic ^ 

+ ACS, 

For upon ab deioibe the fquare abde, joijiiAD» 
draw CFo pandlel to ab> and bpl parallel to ab. 
Now bp • - « = FR - - ,- • 99 

Th. BB • - -"s: 2EF + «t + HC - - 52 

Th« BB + GL = aEF + 2GL + HO • * 49 

Th. BB 4- GL = 2EL + HC • • •» * 5^ 

Or AB*+ GL !£ BED X »L + HC - • • 6l 

^ut 0L» RC are the fqaares of bc, ca, - • 109 
Tn*t ^■*'*' >*^*^ ^A» X »c + AC* - •* 5$ 



Ii3,:$r 



Hrnit ibi -nffw^h cmnainii ¥^ thf <t»Mif line and^tUt [ 
fott ixrith $ke fptatt of the ofh0ffarir'ttfrU ht ifl^L ' 
iotU/quQTtpftht/imrfthtfBdiUniandfaniak^u :'i\ 

y^l 1 : — I ^.f 



A . C B a 

Let die flrait line ab be divided ^t pleafare in c^ 
and take the part bc: I %» 4ab X bc + ac*;= 

* AB + BC • • 

For produce ab to p, and SMike bd equal to b6« 

Now AB*+ BD*+ 2AB X BD = AD* - I lO 

. Th. AB»+ BC*+ 2AB X BC - - - — AD* - 56 

Ag. 2AB. >; BC .+ AC*. . ^ = A$*+BC*.-1X:2 

Th. 2AB X BC + AC* + 2AB X BC = AD* • - jj6 ' 

i Or 4AB x BC + AC* •!• =: ad* - - <6 ' 

Jut AB + BC ---------- ss AD ' COn»^ 

Xjl.. -fAB X BC + AC* *-•-♦- =: AB + BC • 56* 
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^i-^ ^ • • •trj. Otherwife, 

'^ i(f^lhif4dinnded equally J anJamthetttadi!eilioit,^iit 
'Jf^a^ of thefum^ <wtli he equal ffmtr tmes a reSlan^ 

'nnudned hy the half line and remainder, *witb thefquM 

•fthe added line. 

I^ ff H K 
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Let the ilrait line ab be equally divided in c» and 
continiiedto b ; then ad^=4^c x cd + bd\ 
^ Fdr upon ad defcrlbe the fquare adb.f, join ae, 
draw CGy bh parallel to af, and iLMy nop parallel 

to AD. 

Now NB9 ic» QR9 HP are the iqaares of ab, ac, cb, - 

BD. .109 

And AC» CB are equal .... theo*. 



Tlu IC9 QRy BLf LNy are equal 

Ag. MG =z co» and om z= mb 

JBnt GO is equal to om 

•fh. ircy GO, OM, MB are equal - . 

Th. IG» CR, LDy and ic + om are equal 

Th- ?o + ND =: 4LD - - • 

Th. FO + ND + HP = 4LD + HF * 
Or- - AD*=: 4CL X CD + bd* 

Th, ad'=: 4AC x cd + bd* 
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- 61 
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4idikd n.'H^. ibc nBa^ cmiMtd fy fbe fim itAis 
addid kne mOb sht fy^rs .9f htdf tht. Um^ nmll it, . 
tqual to thiffuart of the ktu cimtpo/ed of the half and 
Mddidlint* 
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IT the firaii Itfte a b^ is fivMedeqnally in g, and |>rd>« 
daced to d ; - then hd x c^b 4- CB^r: cd*. 
'f<MrletCDBr be tte fqtiai^ of ci>, join dp, di-aw 
AG, BH parallel to cf, and through i draw ci^ 
parallel to ai^« 

Now AK - - • - - - - = ci - - 
And iB----^*--z:ci « 
Th. AC ---*--- = IE 

Th. AK + CL •---=: Ifi -f CL 

Or AL - - • - - - - iz: CL + IB - , - 

Th. AI^ 4- KH - - - - :Z CL + IE 4- KH - - 49 
Or AD X Dt + KH - - =: CD* - . . ^i 

But KH, BL are the fquares of cb, bd - - 109- 

Tlu AD X DB 4- CB*^ -SS CD* - -. * S^ 
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A C D B 

« 

Let the ftmt line ab be eqxtall/ divided in c* and 

any howin D ; then AD^-{*^*^^ ^A^*~t"^^^* * "^ 
Fee AD*-, - -— AcMf- co*+ *^c X CD *** tto 

Th. Al>*4- Dl*i: AC*+ CD*+ 2AC n CO -f l>B*. 49 

But BC - - - = AC - - - - thco* 
Th. AD*+oB*=:.»c*-ffCi>M-*tcxc»-+i^B*. 56 

,Ag. BC*+CD*=: .----. -JBC XCD+Dn*«««2 
Th. AD*4-0B*=BC*+CP*+»C*+,^?, - §6 

Or AD*+DB*=: 2BC*+ ac»* • - - •$» 

XJl. AD*+OB*=: 2AC*+ BCD* -^ • • 5^ 



Hi. other- 
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/ 1 i\ ' 

^ ^ A O I> E . . 

For erea cs at riglK angles lo ab, and anlnlt 
,^tial to AC, join a%, bb» drawPF* vg jpatallel to 
QMf BA» and join af. 

^ow the angle abg = cae» and bbc =t cbb *. (3 
.Th. each is half a. right angle • . • - 88 
Til* ABB is a right angle ■ - • • . • 52 
Alio BGF> FOB are right angles, for eackif eq«d to ^ 
light angle ecb - • • • ^83 
And the angles bfo, dfb are half right angles, be- 
ing equal to the angles bbc> cbb • . • 83 
Th. BO is equal to gf> and fd is equal to db. • 65 
Ag. CD is equal-to GP - «» • • 91 
Th.AC = CK», E0*=:GF*=CD*, andFD*=DB*. 105 
Th.AB*zi2Ac*,BF*=:2GF*, and af*=:ab*+bf*. 100 

Th.AF»=:2AC*+2GF* ... * 5^ 

ButAF*=: ad*+df* - • • - 100 

Th.AD*+DF*=2AC*+2CF* - - - 48 

Th.AB*+BB*z:2AC*+2CD* ^ - - 56 

I 116.1/ 
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liS. If 4 line 9$ fp t My di^M^ Mtul an^thtr, ht 
$idii i% ih the fymtei of th» fim and added iine^ 
nviU be- d^iMe t4f the fyuMs if ba^ tke bne^ umlthg' 
line compofed of the hcdf and added line^ 

E A C J^ . D 

Let the firait line ab be divided equally in c, and 
continued to d ; then ad*+ bd*s= 2ac + 2cd*. 

For produce da to s, and saudce ae equal to bd. 

Now KA is equal to b» - - - - con. 

And AC is equal to cb - • «- - theo. 

Th. EC is equal to CB . . . • ^^ 

And BB is equal to AD « « • • ^o 

Therefore, the line ed is equally divided in t3» and 
imeqiK^y ia» . . , .. ,. 

Th. BB*+ BD*=1 2CD*+2CB* - - - IJC 

'9iit^%av«sofBB»id AD are equal . . 105 

Th. AD*+ BD*= 2C^*+ »CD* . - . j5 

Or Ai>M- B]^»25 ^0^4- sen* . > . ^g 
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iaji mda^^utm/epuat mait Iff « fttfmmiMr, -mtf 




Let the triaiiste abc, luw « pcrp«n*cuW c» W- 
4l»g fiom the T«i« to *« baft. a«l l«he <!>• fid« •r . 

then AB»+BC*=i»A»x «» + *«*• . 

For AB»+ BT>» - - - = iAB X BD + AO ' ««^ 

Bat ic» «:»D*+»c»- - " *«o 

Th. ABM Bc* . . .^4AB X «> + *«•:+ 1^:- J^ 

Ag. AC ^^,„..c» . . <6 

Th. AB*+ BC* = 2 At X ID + AC 3 



l2 



aS» /« 
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^ thtfidt$ 4iimt «f« ^uith twice M reiSmngU rmtiauud 
fy either oftbofe fides ami its eentifmatim /# 'M ferfe^^ 
diaJar/rem the extrmity of the ttherfi^. 




Let the triangle abc have an obtnie angle ^t.i, and 
Vflt CD be perpendicular to the continaatton vf .^b; 
then AC^=: AB^-4* Bc,^«|- aas X BO. 
For Ac*:= AD*+ DC* - - _ - . . - loo 



AndAD*= AB^-f BO*-f aAB X BD 

Th. AC*= A»*+ BJ)*+ SAB X BP + DC*. 

Or AC*:^ AB*+ BD*+.DC*+ aABX BD • - 

9nt BC*=:- - • BD*+ DC* . - . 

Yh^ AC*=: AB*+ BC*-f- aABX BD - . - 



IliO 
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5^ 
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fipim . ijr;/iK . hi^f "i^itb « vtSangk \amkU9id ^ iy ihfi 




Let the triangle abc Have the fide av eqii^ to the 
fide BC, and join the vertex to any point d in^the 
t»fc, then AB*=: bd*+ ad x dc. 
* ^ tot divide AC equally in i by problem 5, and join Bt* 
Now t A, AB9 BB = BCy cb» bb each to each. coiir 
Th« the angles abb, bbc are equal '^ - ^^ 
*|rh. AB By BBC are right angles * * " j^ 

fh.- AB*= BB*+ BA* - - - - IQO 

Sat AD X DC + BD*=: BA* - - - 11^ 

^h. AB*= BE*+ AD X DC + ED* - - jlS. 

Or AB*= BE*+ tD*+ AD X DC - * - $2 

Ag. BD*Si BB*+ BD* - - - - 'O^ 

Th. AB*S= BB*+ AD X DC - * - - 5^ 



i<. 
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i 20. Thi dijftrenct tf tbefquaris tf f^ Jidts if a 
-triangUy is efuid to the difference af the fquares ef the 
Jtpnents ef the bafe made fy a perpen^cular. 




Let the tiianglc abc liave the fide Ab greatet thaA 
the fid^ BC, and let bd be perpendicular to the bafe 
AC: then A B^ — bc*=: ad* — dc*« 
For AB*- - - • = AD*-|^ db* * - fOO 

And Bc*- - • - = DC* 4* D"** - - ,. loo 

Vh. AR*— BC*=: AD*— DC* - . - 50 

12!. Corollary. * 

The difference of the fquares of two fides of a tri- 
-angle, is equal to a redangle contained by tlie bafe and 
^difference of the Segments made by a perpendicular. 

For make de equal to dc. 
Now AC = ad + Dc> and as = ad -** dc, which are 
the fum and difference of the fegmenti. 

Th. AC X AB = AD*— DC* -, - - 1 1 1* 

Th.AB*— BC*= AC X Al • - * - 48 
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l'2S. Tii re&mngh contained hy tUtfiaH and J^fkl^ 
fmct..ef the fides (f a triangle* 'williedsubh to the 
rtStangk contained by the.haje and difiance rf the 
f erf endicular from the middle of the hafe* 




Xct A B c be a triangle with a perpendicular $ d falllb£ 
upon th e bafe ac, whofe middle point is £ : then 

AB+BC X AB — BC = 2AC X ED. 

For make af e qual to pc, whence ad — dc=:fd. 50 

Now AB+BC X AB— BC = AB* — BC* - 
And AD*— DC* . . - - = AB* — BC* - 



Th. AB + BC X AB — BC = AD*— DC» 
But AC X,FD - - - - 



- - - - = AD*— 'DC* 

Th. AB+BC X AB— BC = AC X FD 
Ag. FB -•------= ED 

Tlu FP *« «' -«■- = 2ED - 
Th. Alt-fBC X AB— BC n AO X 2ED 
Or AB+BC X AB-^BC =2AC X ED- 
1 
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- 42 
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- 4* 
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- 49 

. 56 
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< Letihe tdaaglc abc« have its bafe Aceqiiall/?di. 
tid<4 by the line p.d :. tbcn AB*+BC*zr2BD^+2©c*. 
FornpoQ AC let fall the perpendkular BE • -p..^ 



Ndw AB* • - - =: 
^d BC* - - - = 

Th. AB* + BC* = 



AE* + EB* - 
IC* + EB* 

AE* + EC*+ 21»^ 



Jtnt AE*+EC* = ^DC* +2DE* 
flTh. AB* + BC* r: ZDC* +2DE + 2E-B* - 
^fh%. BD* -..=;.--- DE* + BB* • 
^•2BD* - •.=.-- -»Dt*-t ZEB* - 
Th. AB*+BC* = 2DC*+ «BP* • 
Or AB*+BC* = 2BD + t'^t* 



^ »• 



iOO 
lOO 



Cafe 2. 
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For let BCA be the obtaie angle, produce Sk 
and let be fall at right angles to ab. 

Now AB*- - - zr AB*+ BB* - • . - 

And BC*- - - n CE*+ bb* ." . . 

Th. AB*+ BC*= AE*+ CE*+ 2EB» 

AB*4* CB*=r 2DC*4 2DB* • ■ 

AB*+ BC*= 2DC*+ 2DE*+ 2EB*. - 



Bvt 

Th. 



BD*- - --S - - - - DB*4. 



BB* - 



Or 



2BD*- -- = *--"- 2DB*+ 2EB* -p 
AB*+ BC*Z= 2DC*+ 2BD* , - 
AB*+ »C*=I 2BP*+ 2DC*. 
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124* In parallelograms^ tbi Magonal lines cut each 
efber into equal fart s^ and their Jfmaru both Uigeiher^ 

itrf tfifAj9skfJpsttm rfOe/^r^^^Am^ogetkmk- 




Let A BCD be a parallelogram whofe diagonals ac, 
BD cut each otlier in s : then ae is eqaal to eg, bb 
is equal to ed, aftd aC^+bd^— AB*+iJc^+CD*+i)A*« 

For the angles abe, kab are equal to cdb, ecu 
each to each. - - - , - - - 8e 
And the correfponding fides ab« cd are eqoaL pt 
Th. A e is equal to EC, and be IS equal to ED - yf 

Ag. 2AE*jJ- 2BB*=: AB*+ be* - •! -. l|tf 

Alf0 2AE*-i- 2EP*= CD*+ DA* - • , ! ^S 

yiind - - - - ED^=: BB* - . - - . - I.OJ 

yh. - - - - EED*I= 2EB* - - . - - ;;|J|f 

Hi. 2AE*+ 2EB*'=: CD*+ DA* - • - 5.6 

Th. 4AE*+ 4EB'= AB*+ BC*+ Cp*+DA* - 4^ 

But 4AE*- = AC*, and4EB* ~ bd". - i to 

Tfcf ^9^+ BP* = AB*-f BC*+ CD*+ DA*. - 5^ 
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BOOK III. 

125. Aftraitline that JQtm any. two foinii iH tii, 
circumfirence rf a drcU, wll/ail <witbin the circle. 




Let 1^ ai\d B i>e posits in the cir/Cam^ivnc^ 0^ t. 
circle a9b, aodjpm ab^ xhcfx tb^ ftrait tin« 49 uwi^th** 
14 the cirde. 

For find.c the.centecof tj}e (u^e )^ J^%h)49^ 32#it 
XB aflame the point e, and join. ce, cA| cb. 
Now t)ie fide ca is equal to the fide cb - 
Th, the angle cb a is equal to cAb . - -^ * 
But the angle cbb is greater than cab 
Th. die angle ceb is greater than cba 
Th. the line cb is greater than' the line cb - 
Th. the point e is within the circle 
Th. the line ab is within the circle 
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mat ibi fiam M righi migUs. 




|n a circle abd^ whdfe center is c, let the line; 
Al) 6^ equally divided by the line ce : then AiCy 
<:<D are right ahgles. 

For join ac, cd« 
Now AB is equal to ed - - - • theq. 
^- -AC is equal to CD - - .' . j^q 
And CB is cdmmoh • - .. *. - ' - 
fPh. B A, ACy CE are equal to ed, dc, Cb each to each.' 
*^. ' (he angles aec, ced are equal - - (tS 
Th» ABC, CBD are ri^t anglesi - * . *^ 
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In the circle abd, whofe center is e, let.tiit^ Sine 
it t)e drawn at right angles to the line as : dicn ^e 
fegments ab, ed are equal. 

For join ac, cd. 
Now CD is equal to ca - - « •>». 3# 
Th. the angles da c» CD A are equal • • £j 
Alio the angles ABC, CED are equal «> - j4 
'Iph. the angles bac> cb a are equal to sub^ cib tech 
to each - - - - - - -'.',- 

And the correfponding fide eg is commba* 

Th, ab is equal t9 b» - ^^ '^ * 77 
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--M«, ifm Uneiirminatfd iy a crrck, is^dMdtde^kUj 
^)^lmt aating H ai right avgUsi the tuth'ng line nxM 
pa/s. through the center of 1 be circie. - 
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In^ the circle abcd, let the line ac be ecj^ually di- 
vided in E, by the foe BD catting it at right apgl^s ;< 
then BD will pafs thro' the center of the circle. ' 

For if not, let f be the'center, and join fa, fe,' fc. 



Now- Ai is equal to so 

• - - FA is eqaal to fc - . * . 

Ahd bf is common - . . «< 

Th. BA, AF, ^B z= Bc, CF, FE cach to each. 

Thfc the angles abf, fbc are equal 

Th. each is a right angle ... 

111. the angle abf is equal to abb 

Which is impoffihle - - - . 

Th. to muft pafs thro' die center of the circle 
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129. Jf 



^ual firmit iim$ be drafivan H fkt vittMrnfimitf^ tkak 
point is th€ ceitttr of the circk. 




Let ABD be a circle in which three eq«al firait 
lines CA» cb^ cd are drawn ftxnn the point c to thft 
citcamference-: then c is the centre of the circle. 

Fo'l' join A By BDy bifed them in b and r by prbblen^ 
5, draw bc, fc, and continue them to g and b,^ 
Now CA is equal to cb - -- _ - thco, 
•^ * - AB is equal to bb - - - - con* 
Aftd CB is common -•-... 
Th. the angles abc, cbb are^qaal - .- 66. 
Tb« AEC» CEB are right angles ^ ^ J ^ 
TIl the line ice pafles thn>* the center - 12^ 
py the fame reafcfn, the line fch pa<&s thro' the centeB 
Th. thp point c moil be the center of (he circle. 

150. Ifk 



f50.,/« a nrcU^ tqual flrait lims UrminateJ fytbe^ 
ikcumfaraue^ are equtdly Mfiantfrom tbt ttnttr. 




\vL die circlf abcd, whofe center is t^ let the ftnttt 
lines AS» DC be eqtal ; then the perpentiiculars ir» 
BG falling upon theniy from the center, will be like- 
wise eq«aL 

For join ba» eb, ec, eo. 
Now BAy EB, EC, ED are cqual - - j - 3a 
And AB is equal to dc - - - - theo* 
Th* AB, BB, BA are equal to db, 9c, cd each to 
each. '. - - - - - above 

Th. the angle bae =: cdb « - -66 
Alfi> the angle efa -=, egd . - - r * 54 
Th. the angles fae, efa are equal to ppEjf egd each 
fo each. - - - . - - - abore 
And the correiponding fides ea, ed are eqi^ - 3p 
TJu IF and bg are equal - - - - 77 



1 3 1. /« 



t 7S 3 . :- 

* 1 3 r / /« « ctrcit, fiirmt lines eqvallf difiant frm ibi 
anter^ and teiininatid ty tbi arciuhferemty an tquJ 
S4 om another* 




hk tkp <iixIe.ABCO, 1ft the ftnut lin«a ab> D<ubt 
^qtlidly diftant from. the center b, jnamely, lee the pei^ 
pendicalars bf, eq falling apoQ them be ^qmiit thcA 
4B, DC af€ equal* 

For join A B»:BD« 

Now BA* - - - 2: AF* + FB* - * . 



And *D*- - -r: ©o* + ob* 

•jffOX EA.*--.=:BO* 

11|. AE*+FE* =; DO* + OB* 

Again, fe* = - - . - ci* 

Th. AE» --..=: DO* 

Til. AF. - - • = DO 

9ot AF « • - =: FjB^ and. DO s: 00 

Th« AF« FB» DG» GC aie eqoal < 

Th* AA is equal to dc « ^ 
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132. In circle 5 f the greateft line is a diameter y ^nd 
%f other lines the nearer to the center is the greater • 




In the circle defg, whofe center is c, and diameter 
AB, let the line de be drawn nearer to the center than 
the line gf ; then ab is greater than de, and de is 
greater than cf. • 

For upon de, of let fall the perpendiculars ch, ci, 
make ck equal to ch, through K'draw lm at right 
angles to ci, and join cm, cf, go, cu • 
Now AC, CB, CM, CF, CG, CL are equal - • 30 
Th. AB is equal to LC + CM - - ^p 

But LC + CM is greater than J- M - -'74. 

Th. A B is greater than XM - « - j6 

Ag. D£ is equal to LM - - -- - 131 
Th. A B is greater than D« - - - - 56 

Secondly, the angle lcm is greater than ccp 52 

Th) L M is greater than G F - - * 75 

Th. DJE is greater than -<JF - » - 56 



133. Of 



[75 .1 

'33* Of firait lines dratun f rem the fame paint to 
the circumference of a circle i the greaieft is that pajpitg 
through its center j and the leaft falls in the oppofite point 
td the greateH 





From any point p, befide the center, let the ftrait 
lines PE, PD be drawn to tRe circumference of a circle 
ABDE, meeting it in a and b, whereof pe paffes thro* 
the center c ; then pe is greater then pd, and pa is 
lefs than pb. 

For join bc, cd. 



1. CA, CB^ CD, CE are equal 


* 


- 30 


Th. PC + CD is equal to pe 


- 


49 


But PC + CD is greater than pd 


"» 


- 74 


Th. PE - - • is greater than pd 


- 


- 56 


2. PA + AC is lefs than pb + bc. 


fig. I. 


-■74 


Th. PA 4- AC is lefs than pb + ac 


- 


- S6 


Th. PA - - - is lefs than pb - 


- 


- 50 


3. bc is lefs than pb -|^ pc, 


fig. 2. 


- 74' 


Th. PA + PC is lefs. than pb + Pc 


m 


- 56 


Th. i!A - • - is lefs than pb 


m 


-' SO 


I. 2 
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. 154* O^J ^^^ *pud Urns can h droHjm to the eir- 
iumfitiacicf a drcU, fr^m aty point nftfbicb is not iH 
CifUtr* 

B 




Let p be a point befide the center of the c^cle 
ABCD, then only two equal ilrait lines can join the 
point p and the circumference. 

For £nd b the center of the circle,, joiii pa, ea,. 
mskt the angle pec equal to the angle pea, and drawc 

AP, PC 

Now PSy EA are equal to pe, eg each to each. - ^ 
And the contained angles PB Ay PEC are equal - con. 
Th. PA and PC aife equal - - - - ^^ 
Again, take the points f, q» on each, fide of c ia 
the femicircle bcd,. and join pf, pg, ge, bf. 
Then pb, eg are equal to pe, bc each to each. 
But the contained angle peg is greater than pec. ^%^ 
Th. po is greater than pc - - * t 7S 
By the fime reafon PC is greater than PF - - 
T["h. only PC is equal to pa. - - - - 48 

135. Corollary. 
Om iirdi can cut mtotbift in two points onlj^ 



C 77 1 

1 36. If tnvo circUs Uuch 9tie dnotheri tiflrak fiA 
joining their centers iMjillfatt in the point of comtmS* 




ff the circles abcd, cbfg touch outwardty in die- 
point c ; then a flrait line joining their centeri* ^vill: 
ial\ in the- point «if coata^ c. 

For if not, let h. the center of the circle abcd, and 
X the center of the circle cef c, be joined by the firair 
line HI cutting the* circles in a and c, and join «<:, 

C4. 



Now HD is equal to hc • - 

And Qi i^equaltoci .^- 

Th- HP- + Gi is equal to hc + ci 

Bot u I is greater than h d 4- ci 

Th. HI iJ greater than hc + ci 

Which is impoffible - - - - - 

Therefore, a llrait line joining the centers' mvftf^i 

ill the point of CQnta£^ 
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t^6^ Cafe 2. fThen the drcUs touch irpwardlj. 




Let the circles abcd, efcg touch inwardly in the 
point c ; then a ilrait line joining their centers, will 
fall in the point of contad c. For if not, let h the 
center of ABCb, and i the center of bfcg be joined 
by the ftrait line hd, cutting the circles in c and o, 
and draw ic. 

Now HI 4- IC is greater than kg - - 74 

And HD is equal to hc - - - - 30 
Th. HI 4. ic is greater than hd - - *: 56 
Or hi 4- IC is greater than hi + id - - - 
Th, - - - IC is greater than - - - id - - 50 
But iG is equal to ic - - - - 30 

Th. IG is greater than id - ^ . - - 5^ 
Which is abfurd - - • - - 52 
Therefore, a itrait line joining the centers, muH fall 
m the point of contact. 

137. Corollary. 
%nt cir^cli mn tiuch anothtr^ in 9ne f^int only* 

138. -rf 



[ 79 i 
1 3! • A ftrmt lint drawn at right angles to the extrt^ 
mty cf a diamtttr^ is a tangent to the circU. 




Let ABCD be a circle, whofe center is e and dia- 
meter bd» and thro' the point d, let the ilrait line fc 
be drawn at right angles to bd ; then the line foc 
is a tangent to the circle. 

For in FG afTunie the point h, and join eh. 
Now EDH is a right angle . . - 
Th. the angle sdh is equal to ehd + obh 
Tb. the angle edh is greater than ehd 
Th. the line eh is greater than the line ed 
Th. the point h is without the circle - 
Th. the line fdg is a tangent to the circle. 
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139. Corollary. 
A fir ait line can tomb a circle in one point onfy. 
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1^ 4 ^m Jrof^nfro^ th ^eiifer of a. tprck $a the 




IfCt die flraut Ime kh touch the circTe dbfc in tht 
|K)int D, and frotn the center c draw cd ;. then the line 
ci>is peipendiculs^' to the tangent ab« 

For if not, upon ab let fall the perpendicular ck 
I07 problem 7^ cutting the circamferejncc in i. 
NovKCHix is a right angle - - - . p 
Th. the angle chd is equ^ to qpH + hod - %^ 
Th/ the angle chd is greater than the aQgle cdh« ^ 
Th. the line ci> is greater than the line ch. 73, 
Sat the lines cd^ ci are equal. • * ' ~ 3P 
Th^ CI is greater than ch - •> - r6 
Wliich is abfurd -. - - - , ^^ 
Tlu CD muft be perpendicular to ab >* 
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141. jt Hmf sfrmvn mt ri^ angltt t9 a t4tfge/^i 
^ the fnit^ tf €9iii0ai^^^v^ fi^s fhni^ fbt ct/Otr tftbt 
circle* 




*. . 

Let the tan^At ab touch th^ circle d.Ifc m 9t and 
let DP be drawn at right angles tq a « :. then the li«e 
t>F p'afl^s thro^ the center of the circle c. 

For if not^ let h be the center^ and join hd. 
I4ow HD is perpendicular to ab -. , • • - 140 
*rh. A DH is a right angle - *• . ^-. - 9 
A]£b ADP is a right an|;le '^ - -. th^* 
Th. the angles adh> adf areeqgal * .- J14 
"Which is impoffible - - - - " S* 
Therefpre, the perpendicillw PF BWft ya6 tbip' % the 
center of the circle. 



M 
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In Afi circle abcd, let the angle aeb at tlie center, 
ai^theangk ABD at .the clrcamfe^ence^ |Un4.i]|>on 
the arch. AD ji then the angle aed is douhle fo^^^ 
angle ABD, . . , 1. 

For draw be, and produce it to f. 
Now E A is'equal to eb - • - ,. , ,. jo 
Th*' the angle A9E i^eqnal to EAB . ..»..- ^,^j^ 
7th» the^angle ABE + EAB is double to ABE - ^|Lp 
i^t 'the angle aef is equal to abe + eab ..-* -^ 
Th. the angle ajf is double to abe - ^ ^^6 
:^iro,Jthc angle fed is double to ebd, by the fyas 
reafon -*- ---^--. 
Th. the angle aed is double to abd » - 49 
Again, let the angle acd be taken lower, and produce 
the line ce to g. * . 

Then th^angle gbd is 3ottbIe^o c cd - • above 
And the angle GE A is doable to OCA - - above 
Th. the angle,AED is double to acd - - 50 

t 143* Jil 
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t «^ 1 

^'^^.'jMdt^Uatike iwf/^ of a cMeis (kHJUe td i 
an aniU at ibf cir^umferencif ftanihZ^pn the Jmp0 ^ ^ 
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tiCt the circle abcd be cat by the right Hue At^^ 
dtid join AB, BD, A'Cy CD :' tiien the angles abd, ACb 
being iif the fkme fegmenty are equal. 

For find b the ceiiter of the ciitie by problem 32^ 
^d draw AEy ED. '• '^ 

"Now the angle aed Is doikbletd abd ' -» * 14a 
And the an^fe aed is double to Aco « * 142 
Th. ^ch of the axigles abd, acd is eqnd to half 
liie angle AED- • • . - * ' - ',- 
Th. the angles ABd» acd are e^aal W '• 4S 
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1444 Tii ^f^i m^ rf «^ fnadrat^ infariUi 

in A circle, or* iqikd ta ifwa righ .^t^U. ' • 




Let a circle have a qaadrangte abcix inihibed m 
it : then its oppofite angles both together, are equal 
to two iJf ht askgks* 

For jotft AC, Bp^. 
Now the angle Aii>» . . - ss a,qu^ • - 14^ 
AfA ihtf aiifle »ao - 7 * -> s » ac ^ •> 14^ 
Th* the angle abc • - - =: aqd + »ac - 4^' 

Tk. thcangli^AHC -f 0i»^A2iiiC]T4- nA0 4-ci>A'. 49* 
BfU. two right angles «< -* -2:;iic04-DAO4- CDi^. 3^ 
Tb« th^ a9g)A Ate 4- cu A = t^o right angles - 48 
And by the fame reafbn, the angle b^d .+ »gb h equal 
1A two jight angled 



145. Co- 



• • 145.- Corollary. • • . . 

If any Jidi 0/ a fuadrangle' in/criie^ in a circle is 
froducedf the ovt'ward angle nvill be equal to the in" 
9Afard and oppofite angle* 




TtT let the fld^ AB of a qoadftiAgfe AficD inrdrited 
in a cirek, be ptodaccd to e. ' '•'' 

f^Ow the angle abc + cbe = i^o riglrt angles - 8;f "• 
And the angl^ abc + adc == two right adg!^ 14^ 2 
't^i the angle abc + cbb =: abc 4< Ab6 * ' 4S 
Tk. the angle -f - - -cbb =r ad^: « - j^J 

146* Corolhcf/ 2^ 
^ /ai;0 oppofite angles of 4 fkadfiOgle tetkm t^* 
dker be equal to 1n»6 tight 4in£less ^ ^^^^ ^J '^ 
^Hrcitmfcrsbed about the figure^ 



147. Simik 



iltfl^.* ^innhtfigm^s^f drcks itfon tquid hafot^ iart 
equal to one another^ 





■1 



Let ABC9 DIP befimflar fegments of cfrcles, con- 
fi^^ted i^oneqaalbafes ab, de : thea the fegments 
AAt^ 9BF are equal. 

^ t^orcoBceive the fegment abc applied to def^ witn 
the point A on the point d^ and the line ab on the 
line D£» then the point b will agree with e, becauie 
^^Js equal to DB - • - • - thecy 

Now if it be poffiblc, let the fegment abc difagrep 
^th the fegmdit dee, and fall into a different pofitipn 

DpEy and join ACy CB9 DF, FE^ EG. 

Now the angle dqb is equal to acb 
An^ the angle pfe is equal to a^b * * 
^. the angle pep is equal to dfb •^ ^* 
which is impoffible « - - . - 
Th, the fegment abc mad agree with pep 
Xh* the Segments A BC> dep are equal 
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14& A tfmfiiktksf efmal\migbi^$M9f^the Miert 



«r circumfirmcesf intercut ifaei afdft$k^ 



i\ 





Tn the^ equal circles, a 11 cd, ifgh,* let the angles 
ABCy EFG at the circumferences be equal : then the 
intercepted arches adc, ehg, are alio equal* 

for find L and u the centers of the circles^ Imd join 

'aL, LC, C Ay EM) MGy GE. 

Now the angle A LC is double to ABC - . • 142 

Anil the angles mo is double to epg - « 142 

'tii. the angle A LC is equal to bmo - * 5* 

And the fides al, lc are equal to em, mo - - 5^ 

Tht thcbafes AC, EG areequal - - - '6^ 

Th« the fegments ABC> EFG are equal «- - 14^ 

Th. tht arches AD Cy SHG are equal • r .5^ 

149. Corollary. 
' In equal circles ^ the/eSurs ef equal dngks ai'e eqniA 
t§ one afifft^er, nam^ljt ALCD A zz^iAom, * - 53 
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In the eqdU circles abci>, Mfoit^ l^t the arehes 
AOc, EHG be equal : ^en the angles abc, efq ^ob- 
Stated the^tooti ate aKb eqiial. • ' * .* 

r -f o» hii L and* M the ceatera of the circles, 'joik%f, 
EC, EM, MO, and if the an|;les alc,'emg SLTcndt 
equal, make the aagle aln equal to smg. - ' ^J^ 
ij^ the circle A»do is equal to efoh ^ • Aeo* 



And the angle aln is equal to km(? 

SNi.' the ai^eh asn^- is equal to eho 

Ji«t the arch iH>c is equsd to i(»e 

7h. the ardi a»k i» equal to ai>c 

Which is impoEil^le * . ^ 

3^h. the angles alc, f mg piift be eqaal - --^ ^. 

^d ^the apgfer Aae« efo are the- halve* «£ Stfh^ 

ewG i^ 

Th* the angles A Bc> EF9 are equal « " 5' 
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I «! f 

Jfmrts rf the Hnumflnw^s^ ih$ lifir 0t^ ifful ^ it$ 





\tX A?co» ffpH lie cfosi! t$k)^ nil av« N%t 
•qnal !bait lines cutting cw dke lel&r ^m k^^^ Mg 
tof dKJr clrpunferrnces : thendirvqii'AncbeqiidlHto 
the ardi Eaa, and i^ airdr i:»c it e^iud-ti^ s>o* 

l^or find L fnd u the centers of the'^jnies^ «id|^ 

liov lhe.fidM AXi^ {^p 9re t^iud.lo JtMi lio .* •* |5 
^bid th^ bafes a(^ so m eqnal ^ • dM^ 

iXh«. thetas^ci AUy f ^cs ~^«i^««l - « |I6 
Th. Search ADC is jcqiial to die arch Biio • 148 

Aadthcarch Aicif e^ttaltothcaichiro • fo 



H 
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ipuijhrtttt linfi* 

B F 
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Let the circles aecb^ bpgr be eqttd, and die ^afta 

. ADCy BHQjo/.thw.jQiciiinferenc^ be equal/ antfj^ 

^^e, EC ; theA die ibait iinet> or e^otd&'Ac^ ad are 

.iifceWUe equal. .. • ""-'^^ 

: / For.iiiid ( and x, die centeri of the drdes, '^d j(&i 

lAI, IC, EI^ LC, . ' ■• ^'' ^^'^ 

. Kow.the tircles abcd^ bfch are equal « - tiito« 
.-^d die arqhes apc» aao are eqniit ' • ' • '^'^« 
^^Th%. die trianglei aic» blo have the SdiU'hU tc ^fbl! 

^tp^Ltto, . -^. .:._,-\ -' ''-' ''^'^ '^5$ 

^i^d thVcontai^i^ai^^ Aie, tco ^ eqiM'^^^Qo 
Thereforct ^i ^di ac and id ikre equal ' -a^^^is 
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Let AB^» be a circle^ whofe center &»;£, and dia* 

^gte^k AC, and to any point b in the drciunference 

^^i^^jkBf CB.: then abc is a rfgfitaiigle, -■' ' "' ^ 

2^jj ^^ , For jo^i 9 B, and produce a B to f. " ' 

Now EA9 EB> EC are equal • - - . ' 

rTh^ the ai^rie aeb is equal to eab 'm, ' ' ' • 

And the angle ebc is eiqual to' ire e ^ . 

,r^lv the angle A.BC is equal to eab ^ bcb - 

. ^gf the angle cbp is equal to feA^ 4- Eck - 

•f/ri^ 0*c ande A b c is equal to c b f" • ' - * • 

; Th. ABC IS a right angle - " - "' - - 

c Othen^> draw s n ^t pj^h( angles t6 a c, and join k o 

3 Jlerp> the angle ABji iii equal tohalf aed - - fks 

And tfaea!hgle DBc IS equu t6 Bait i>Bc-'«- ^ <> r4a 

Bat AED> DEC are right angles • - con. 

Th. ABC is a right angk • • • <* S' 



65 
49 
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Na 
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.'. :M 



- -litt^ tk eirdd i»cp be ^ut by the right lifte a9» 
,ttld draw AB, BB« and the diameter At: r lAan^^ 
fl^ A»Q £ficrt fym & right angt^t I^X 9/AC« j 

For join »c« . . .,VT 

rtheaagle 4(Bc# is ma&siisifck • ' • (^j 
ABC is a rij;!^ M^gle • ; r , ^ ;. , ^^ jj 
Dd A BD di Ars fvom it by the iwgt^ d bc ^ % i •ti, 3; - 
lit the angle d a j; ia e^nal-ta die aogb^piQ.. • . ^j^ 
therefore* t^e afiglj^ a>j>< difi^ri from'a ^t 4${% 
,jb()r the aiyk,DA.^. . : - ., - ,. o- : •,/-. :.- •• r Kr^6^ 

**• ■ « • ^ • w ^^ »^r''., 1.*' fc.« 

A Mr^ M t9e greater Jegmifft -ef « #ryv£r w «<««#^ 
i(a# M ,df$ kjer it it ehtuje, . 

155, The 










Let the circle abcd have a tangent bf toudung it 
in D» draw ]>b atpleafure cutting the circle, and jom 
'SCy ci>» ftA^AB; then the dn^es s»ir, Bzwamd^aal 
^itrtheknglesBCOy oab each ta each. » m'^ hisi 

For draw dg at right angles to bf, i,tii joiti tift»iO<b« 

Now the line do is a diameter of the circle - 141 . 

vTh.ccD is a tight -angle' - - * - ^J3 

1%%L. the angle bd<» - - - n ocb * v '5^ 

-But the angle bdc * -* - - :x ocb -^ - - ' i1|.j 

KSTh. theangli BBi^- ^ -•*±: BtD -r ' ii ^'^o- 

•^il%.^*^ aagtc inn + ioi^ a a right ander*^-'- ^67 

^^lA die angle BCD ^ sa-b =r 2 ri|inrk»y^^ '^< ^^1^4 

Th. the angle bob + BDF = BCD 4 dab - - 4^ 

Th, th^ angle- - - -bdf == - - - »ab - - 50 

. IQOK 



.« 









%$6»^iumtity is ttat 'which is (mp^ftd of farts. 

^ y:v*!S*l|7.-r 4 multiple of a^quamitfit is the f^d jjsian^ 
tity ieien asrf number fif tisHis. ^ 

, ^r,%c9*. MittiPi is A mutual relation tetiveen ttvo otiantt^ 
//>/ ofpmkind^ aceordintr to what part ^ parts , the one 

.<6^lffyts.M the Dfber* . . . ' 

ii %*S?*: '^WC *''' 'f*^» wj&fli /i^e fiMHtiti^ are thg 

/oMU part or parts of one another^ in each pair,. 

'\,^.^^^.9 ^^ ratio hetyueen ^ asuiS, is ejnaJ (o i%e fatto 

^ fift*weeni j^ and S i and the ratio hettveen i and'^y is ejual 
td the rotio hetiveen afoot and a yard. -v--. -\ 

1 6o» Proportion is an equality ofratiosl ' ' '"*' > 

..^ Thu the nttmhers 3, 6, 4, % areproporihnai^ andtfK^ 
B reprefeut quantities of one kind^ and c, b other qua^ 

titiesqf one kind^ halving an rqual ratio with A an^\f 

^ " ' fc* * ■• . ■ "I — * 

, $hofe four qn amities are proportional, and lurote a : b :: 

t : Df and ready as a /c b, Jo is c to D* . ^ 

\ JiotCf, The frji and third terms or quantities 'in djpc^ 

portion, ^re called antecedents^ and the fecond and fourth 

c^jequents. 

\(s\. A moan proportiosuil, is a quantity that takes the 
fecond and third places in a proportion. Thnsy if a is to 
a« as B /* Cy the quantity m is a tnean proportional he-K 
tween a emd c. 

l6t. Jltemate ratioy is when the ant^edents etre cme* 
partd together f and the confeqnents together. 

. 163. Com" 



J 63, Ctmf$9mdeJ fMiOf u wtm thi /mm $f ihi omU 
€i0kni Mid e^ mfigme wt, is ctn^at td ynth i itber of tbim* 

€edeni imd fmfifueutf is e9mfmnd'wiih uihtfrfthem, 

165. Simifi^ fgurU »€ thflfi Wi6f^ bi t^mptldr% 
msidbteoi tbejida abwt tbi gpuu assies frtfortiomsl* 

■'^irf'^'-' 'Axioms. '•;•';; - -^^^'^ •^^^- 

1^6. ^fudl qutuaitUs' ian>e ijudl ratios t^ the Jam 
. fuofitityf drto i^ual fuaittttits. ^ - - a, • v ;>i 

' 1^7. ^anttties tbtu bave e^alratUsto tii/ami fka^ 
itijf or to equal qudidittesy are equal to otoT ein^er^, ^^^^ 
^^ 168. JftyJo^antittesbecon^artd'witbanyibil^^lSk' 
*tity, tie' greater of tbem will ba*ve 'a greater rdiiiio it, 
tban tbe Uffer. "^ . * ^ - M^^-*< 

, ,169. If t'wo quantities be compared wkb at^^ tbird 
fuuithft that 'Ufhicb has tbe greater ratio tor /^ J} the 
greater quantity. v ^. . 

^'>f7P« -Ajr_f*4f«^'(J^ majt be diknded into eqneS fenrts, 
[.fbkt fifill beliefs than any given quantity ojT thefami 



7f. 
••• - ♦> 



,^ ^ij4^- Equimultiples cf equal quantities are equaU * * 
173. Any multiple of the whole f is equal i^ the fdbse 

9fltifli of all its (arts taken together. ' */ ** * "' 
. i?^. Ratios that are equal to the fame'Vdtio etri equal 

n me anQtber^ and may be taken tbe one for tbe other* 
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•^if^at QoA- 


^ i.^^- A .'o'-. \ 
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Let A B» B e be qmmtitieft of tke-fiune land, and n be aiy 
:j(piiber wfca^vrr^ thenAs; »c:: abx n^'c^ii. 
For conceive ab, bc divided into j>am e^oat to 

;^^ another at d^ «» ( kc* and aUb tliat o h, &'^ 
i ft».4cc« are cfoal to n times Ad, de, e b, &c. 

-Nov A d^ d e^ e a, Uq. aie eqiwl • « t6i. 
TL «1h bit ia, ac ttse equi - •> 171 
And the number of parts in ck, .km m egn;d to tiie 

NiMnber^ia ab« bc each t» each • « oon. 

.Th. AB> bc and cx» km have e<|val ratios * ijo 
Th. AB : BC :: GK : Kit -> • - '« ifo 

.fiat tfiB K Q = cc, and>BC X n ::::«ii '^ * i^jrc 

vTn. A« : BC :: AB X n : BC X A - ' « j6 

Remark* 
^ A «a/ B rtpfpefim jwmf^iiUs 9f mn IM^ $im 
^A:B:;nA:nB. 



t ^ 1 

thnali they «will i?e alternauly froporiional 



4' 



* ..| i i-^^ i »— 4 H *> 



"^I.et AB, Bdj^DE, EF bc quantities of the (ante kirt'l; 
^Q^ AB : BC :: d^ : ^f ; th^a a]& : t)k :: BC : e'f.^ ' 
*' *Fpr conceive AJe, bc divided into parts equaf to dli^ 
«n6tiier at e, 1}» i. &c. iind alfo d^, bf divided^ iitb 
*the fame number of equal parts with ab^ Bc'feljiec- 
''S^ely„ at k, 1, m, &c. ... ^.. r 

ovV AB : bC !: de : EF - - - -' * tiic&. 
i, A B, BC and DE, EF have equal ratios - ' i6b> 
^h. th^ parts in de, ei' are of equal magnitude^ 159 
*f p. A g : D k :: AB : DE - - - - 174. 
'And A g : D k :: bc : ef - r - -* 17^ 
^hi AB : D £ :: bc*: ef -' - ^ - 1*73 

Remark, 

■ ^ y A, B,'c, n reprifent fuantHies of oni khdy an4 

i^ : B :: c : xty then a : c :: b : d. '^ * * " *• ' 



V 



176.^ 



1 



i ^ 1 

*» ri7^ ^/fif(^^ fuaiHitm^ are ffvffrtiniuU^tbef :^U 



A - B C 

k -i « »- 1 : h^ * 



» * 



j> E F 

, 1 1 — ,—i 1 1 

If the quantiuea ab» bc, de> ef be proportioi^pj^ 
ftad AB : B€ :: de: £F ; then ab; ac :; ob: df. 
,. For conKeire ab, bc divided into parts eqofd tQ oa9> 
another, and de» ef divided into the fame nuaiber of 
equal parts with ab, bc refpediively. /{ 

Ibw AB>: Bc-:: de-: bf - - - •* thebl 
Th* A»» BC and db, ef have equal ratios - -^ i$q| 
Th« the parts in pe> ef are of equal ii»agnitud« 15^' 
Th, AB, AC and ixe, d'f have equal ratios - * 1(9 

Th. AB : AC-:: de: DF - - - - - i6p 

~ • ■ • . ■ _ 

Remark. 
IfAf By c, B refrefent frufpwtiopat quaaaities^ and 
il ; 8 :: c ; t)y then a : a -f b :: c : c + d. 



w'/ 



•Ifo ie prppmrtkmd by tUftnfom^ if fi^fl^nmbiu " 

^ \—. — \-^ — 5^ 1 — ^ 



Let the quantities ac, ab> df^ DB-be proportional, 
Md AC : AB :: df : OB ; then ab : bc :: db : ef. 

For conceive A B) bc divided into parts 'equal* Co 
«^ another, and de> ef divided into the fame number 
of equj^ parts with~AB» bc^ each toceach. 
Now AC : AB :: df : DB - * - - theo* 
Tli« AC» AB and df, db have equal ratios - «• i6o 
T&; the parts in dp, de are of equal magnitude t^^ 
Th; AB, tcand db> ef have equal ratios - * '59 
Th; AB : BC :i DE s bf • • - - • .169 

Remark. 
If K% B, c, D rfprefent proportional quantitiety a 
grcaier than B, and A : B r: c : d, thtn h-^^^'.^ w 
c — j> : D^. " ^ 



J. 



♦ a \j%\1/\ 






[ 100 ] ; 

^''"lyBi'If four foaniitm are prvperthHiaU thi Jurti 
Jind nilfftrenrt of- the firji andfteond fwill he pr^portitf^ak 
to tbejitm afut4i^rtnce of the third drndfrurth* 

AG B ^' 

, i — \ H 1 \-r^ 1 

Let the qaantities ab^bc^de, Epbe proportion^ 

U'v : Bc :: i>s : ef, and let ab> be greater than bc ; 

take BG, EB equal to bc, ef refpeflivelyy then ac» 

AG and DF, DH are ihe fums and diiFerences $ I fay* 

AC : AG :: df : dh. 

j For conceive ag, cb, bc divided into parts equal 
;«0 one another, and dh, he, bf divided into the fame 
number of equal parts with ag^ gb^ bc each.to each. 
JN6\V AB : BC :: DE : EF - - - - theo. 

Th. AB, BC and de, ef have equal ratios - - 160 
Th. the parts in dh, he, ef mu0 be of equal magni- 
tude' -. - - - - - - J 59 

Th. AC, AG and df, dh have equal ratios - " J59 
..Th, AC : AG :: df : dh - - - - 160 

' ' Remark, 

. ^^ ://t A, B, c, D refrefent proportional quantities ^ a 
i: l^fier than b, and A : B :: c : D, then A + B : a — b 
- ^ c + D : c— D, 

179. If 



-» 



ii 



[ loi 3 

f]^. If^any nwnher of quant kits of tni kin^ fin 
proportional y as ong antecedeta to its co^fequfnti Jo it tbi 
'/urn of all tht atUtcedcnts to the JuM ofs all ^ <o/^(^ 
quents, 

C E 



■f 



.i. 



D 






Let A, B, c, D» E, F be qoantities of one kind, and 
c : D :: £ : F ; then a: b :: A^-c + Bifi-fi^ 



B 
B 



A': B : 

+ F. 

For A 
Th. A 

Th. A 
But A 
Th. A + c 
Th. A +c 
Th. A + c 

• Th. A 4- c 

* A'g. A 4- c 
'' Th. A : B 



c::b:d - - • - - 175 

a + c::b:b+d - - - - 1 76 

A -h c : B + D* - - - 175 

E : F - - - • « tkco* 

B + D :•: E : F • • - - 173 

E : : B + D :- F* - - - 175 

a + c + e::b4.d:b + d + f. 176 

b4-d::a + C4.k:b + a+ f.* L75 

b4.d::a:b - -. • above 

A+C + ESB + D + F - - 173 



180. ff' 



^ l-ld* t/ ^e quantity liio another^ as a fSi^ cf^^be 
m^jr^'h a fart tf the olher \ thoje quantities and th^if^ 
rtnudmn^ parts art pr9portionaU and alfo the parUi 
ibem/el'Vfs*, 



A 


1^ 


B-.v 


C 


V 




/ 


1 


"^ '■ - :\ 


Let the qaantities a b, cd be fo diyided at e and f ^ 


that AB : CD : 


: AE : CF ; then ab : cd 


:: EB :fd, and 


AB : CF :: EB 


: FD. 


( 


Nb«v AB : cb 


:: AE f cV* - 


^ theo*t 


Th. AB -. A'l| 


:t CD : CF - ^ - 


- m^. 


Th. AB : EB 


:: CD : FD 


- . -. '11 


Th. ab: cp 


:: EB : FD* - 


. - - 75? 


And AS : CF 


:: EB : Fb 


- !i7*-. 



.♦ - - \ Remark. 
" J/Ai ^i C, D refrefent fuch quantities that A ^* 1 : 
^;|| -f i> 31 B : t»| then a + b :* c + d :: a : Cj atut 



hi art 2 c ; B. 



l^U Jf 






'i%K If f%ur ^uantiiies of one kind ie fropwrtivtaUr 
fhe greaieji and haft taken together» art gvcater.ttm. 
HfC other t'wo taken together* 



. •> : » ». 



, **. ' ' ' . ■ ..I III |i ■ — ». * • t^ Jq 

c . J!,\- , X) > 

El : iF 

* • 

G I— 1 H ' '' 

■'' ^^ • . ' '' 

Let A By CDy EF, GH be qoantities of one kindj, ^b" 
ti^'greateft, gh the lead, and ab : cd :; ef : cu ^: 
titen AB + GH is greater than cd -f ef. r 

^'For in ab, cd take a i, ck equal to ef» gh each to- 
p«5h. . ,. •. 

NowAB : CD :: EF : GH - • - - theo. 
Th. AB : CD :: At : CK - - - - 56^ 
Th.' AB : CD u IB : KD - . .- * -. t.8o. 
Th. >B* CD and ib, kd have equal ratios •-> - Jt^q^ 
But* AB is greater than cd - -*-..: tibco#. 
Th* IB is greater than R d * - • ij9 
Ag. a1 + GH is^qual to ef 4* cc - - 49 
Ta. At + GH + I B is greater than ef + ck + kd. 49 
pK; AB + GH is greater than cd + ef - 



4.82. Triangles, 



[ io4 ] 

r?2. Triangks and f'dralklo^rdmi having the ftmfi 
idtituJi, art priori imcd h ikBtirifafis* t 'rW' 






E K I> CMP 




A G H B T D 

'Let'the erianp^kft acb/ b€D and tke pamllajogp^ms 
EBy BF be conftitated between the, parallels a^q, .jstr; 



-. j» 



then AB : BD :: Ai^fi : BtD, and ab : Bd :;. b.b : Br^: 

For conceive the baies ab, Bd dmded- into pfuaO 
equal to one another at <!:, h, ly &c« let oic, hl, 4 m. be 
drawn parallehto ABor b6, and jt^in.QC* ch, €(• .^ - 
Nowthc parft Ac?,-GH, "HBi &c. are equal •> .coil. 
''Ih. the triangles acq, gch, &c. are eqdal • 96 
*And the parallegT. ak, gl, &c« are eqoal -« * 94 
*Th. AB, bd and-ACD,-BCD havecqnai ratios v J59 
Alfo, AB, BD and BE, Bp have equal latios -• ij^^ 
'i'h. AB : BD :: acb : bci>^ • . r i - . 1-60 
And AB : bo :: eb : bf - - - - 160 



133. Co- 



.183. Corollary* 
Triangks and faralkhgrams having the fitme i^Jh 
or* fropbrti'9nal to tbiir ^ItitUdes^ 




iSince all parailelpgranis tip6n the iaine t»aie» aM 
}}etwccn tlie fame parallels, ar^ equal to each other; 
and all triangles upon the fame baie, and between the 
lame parallels^ are likewife eqtial to one another, by 
articles ^3 and 95; let the^refore the triangles abc^ 
ABDy and parallelograins liB, ^f be right angled at s; 
then AB is their common baf^, and bc, ^n ^re their 
rcfpcdive altitades. - . -* ^ .; ' . ' a^ 

Now if BC, BD be cohfidered ^s ba&s, the triapgkf 
and parallelograms have the fame altitude ao^ - 29 
Th. Bt: : BD :: abc : abp - . * - lS2 
i^ndsc : bd :s is : bf - - «• i%2, 



V%A- Of 



f u6 1 

'J?4< Qf fl^ thrtt Jhrmt kAt^ the firfi it to. tit 

kii'm^j^ ^mtied ^llhtficinda^tWi^.'''^ ^i- 



t -» \ 



F G 



t \ 



\ I 






'A 



T^ — b" - •€■■-" ' ■ ' % ' .': 






A-"k.i; 



tjet t&e-flMt Kdcb a^r BCr cb be taken at plc^ 
rare; Ilay, a»: »c ;:'a'b x cd : bc'x co, "' 

Fbr let ABC be a ftrait line, eredi cb perpendknQir 
to AC, make ck eqaal to cd»< draw ep parallel to Ck^ 

aod AFy ac parallel to ce^ *" ^ 

Ndw AG, BE areredan^Ies -^ -^ - 9a 
Th. AB^ : %t j: ag ': be - -^ *- - ito 
Or AB : Bc ::.abxbg : bc x cft . - ^^ 61 
Bat BG and. c Bare equal • . -_ . •,■ , .-^/rtA*^ 
^^^JFh. ' AB : BC :: abxcb : 9c x ce .-. . -_ .jjjS 
Araiif CE is eqaal to co « - • . ccuL. 
To* A«^ ; »« :: ab k m : ig x c» - * » 



■* 






ak 2 



gU ,^afji,(^.:^^%. ffctr^mt*, ■^^J^ »Jfd,t^ |%. 
<rtBiB^I* ctHtmiud hj the mdMt ttrmt. 






A ■ . ■ . ■ C 



^^ i^ 




Left <die ft^-finer A, \ t^%%t pr6pditi6iul» and 
i^ : B n c i o *| then axu^mhg* 

c : D :: A X o : 9 X B i* .. .• « iTt 

r. e: o :: c X B : D K B «- • • 4i4 

A^)f 9 : 8 X b::c.x B ; B X B - -» 171, 
A XD : B X b::b xc : B X D • ^ • jOi. 

AX D 3 i X C • '^ • ' ♦ }6l 

^muiMftem. '" ' . \ /a 

tftuM if A : B :: B : c • • ^ - - . ^^W^r 



^^ -<y * 



pB i8;vWf 






H 



n" 



>T 



:G 



D 



A 



■» ■ *» M 



B E 



\ 



Let the re£iangk9 a9CD» bfcs b^.-i 
other, then Ab : BF :: RG : BC. 
For AB : BP :: ab x bc : bp x bo • 
And AB X BC :=: EF y Fo' • - -> 

Th. AB : B> :: bf x v^c : bf x fc 
Ag. FG-: BC :: bf x ^c : bf x bc '- > 
tL AB : BF ;: FC- : B<J *• ^ 

i8S. GorolUuy. 
\f f^wr JlraS^ Ums art fnfotimalf 
^0lUr90tiljfr9f6rfi$9tal. 
^hnsy if AB : EF :: fo : bc - ' • 

Q^liea AB X B&=S BF X Fo- *• - 

Th. AB : FG :: cf : b9 * 



:mial to 



each 



dico: 



>A^ war :U{ 

■■■"y 

. thK. 
I&7 



189. 4 



^ its fiies^ <i^lf 'diinja the 9fher fJ$s fnpMmmiy^'^\ 



»^,- 



'4 ' 







.(^.Jn the triangle abc» let the line p% .b« Atfwn 
^frallelto the fideH^c; then ad : ds U am : tc> and 
Ati: AS :: 0b : eq., . ; 

^ox join Bf , cn^ ■ .. 
AD : OB :: aob : edb* , 
And AE : EC :: ad»: edc - 
Bot the triangle ii)^ : boc ar&eqttal - w • 
Th. aE : EC :: adb : edb* % * " • 

ic--. * . ."^ 

EC :^ •*•. r t - *• 




Vhk.^ AQ : t>B a AE 
^id AD : AE :: Db 



- ' 95 



; ? 



•ijA^ 




faraUilu tbt uiir^ia 




--Vw 






, let MC beatiiwgi^ ; w)»o$( ficlai 4B»* ac W Si* 
vjdcd pxopardoiull}; «t o and s, & that 4a i fis's? 
A% : Bc» and join ni $ then db ii parallel tone. .^ ^ 
' . . *. . For join, af,, en* .<*«.> .... 



•J I .f 



t^^^ 1 



Vlyod AD :jPB :S APBSBnn • 
TTh* >B : BC #.^.An%; Epi - , . 
4g. AB : fc )t a^b: £9^ ^ ; 
Tfl. APB : bob :: A:9% :.«^G . n . - 

1p^ the triangles jK»% 8 DC ar% equal ,^ 
9E^ 9^ as parallel to »c r >; . *> 



H^ 




E 




AJ- 



^i^ided equtUy by the riglt linii ei> % tito a-c-; cr# 

K AI> t OB* 

For prodoce i»e t6 b» and^dftw be panliel to dc 



m ^ 



Noi#' the angle aco =r ceb"' - 
Aid the BDgle ACD =1 d6b 
Tk* the«ng)et:BB =: DtB ^^^■■ 
h^ the angle CBB == dC3 •* ^ 
Th^ theanglescBBt eBrareeqmd 
'^^^ the ftdcs BTc^ trrareeqod' - 
Blit AC : rE :: ad : db *<^ w 
Tk»' AC : CB :: a<9 ^^b • 



• ( 



lneo«r 

- 8t 



u t/M hAft 9/ a triangle ii dti>ided in pro^br-* 
H^M m thtfides^ miineJMingtbi^V'tkx and foim ^ 
ifvifiom fuiU ii/kS tbi 'veriicdl angb. 




Let the triangle abc hai^its- bafe^ To divided id o, 
iKat AC : CB :: ad : db, and join.CD ; then the angled 
Aco, DCS arpeqoal. 

For prodace ac to c, and draw be parallel to 

- - p. 10 
• 189 
- tl^o. 

r - 173 
^ - 167 

- 63 

• - - H 

- - - 4? 
. . . 4» 



Pa • • - 
Now AC : CE :* AD : db 
And AC : CB :: ad : qb • 
Til. AC : CB :: AC : cji - 
Th. CB is equal to cb 
Th. d^e angle cbb ==. ceb - 
Bnt the anglB acd r: Qeb - 
Th. the angle cbk n^CD - 
Ag* the angle cbe ;= dcb - 
Th. the angle acd =: dcb * 



»M ^* 



J[ *k3 II 



1^' 




Let ABC, BDB:be equUngillar trianglej, having the 
angle ABC equal to the angle bde, and the angle bac 
eqi^ ,^o dbe; then ab : ac ;: Bp i^be, ab : bc :: 
^ JD iOB, and AC : cb :: be : ed., 

Tor let ABD he a firait line," a^d produce a c,; de, 



to F, 



^}4oW AF is parallel to be^ and df is paraTlel to ec. 8o 
"afjiV BCFE is aparallelograoi - .- - .,?.* 
■Th. BC is equal to ef, and be is equal to cf - . 9* 
^ - - j8h 



. iftnd AB 

^. AB 

<And AB 
• > > 

^^fo AC 

•ft * 



AC :: BD 
FE :: ED 
AC :: BD 

BC i: BD 

CB :: BB 



CF 
ED 
BE 
DE 



w . H 



;. 



E D by, the fame reafon - .-> 



'. ,.v T< .-» 
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I93.* Otherwife* 




F 




Let the triangles abc, def be equiangular, having 
the angles abc, cab equal to the angles def, fdk 
each to each : then ab : de! :: ac : DC, ab : de :; 
Bc : BF, and ac : HP :t cb : f b. 

For let AB be greater than de, make ag, ah equal 
to D£, DF each to each, and join bh, hg, gc. 
Now the angle agh is equal to def 
Th. the angle agh is equal to abc 
Th. GH is parallel to Bc - - - 
Th. the tdangles GHB, ghc are equal 
Th. the triangles A BH, agc are equal 



But 

Th. 

Ag. 
Th. 

Th. 

Alio 

And 



AB 

A& 

AC 

AB 

AB 

AB 

AC 



AG :: 



ABH 



AG :: AGC 

AR :: AGC 
AG :: AC 
tin :: AC 
DB :: BC 



dp •' 



• • 



CB 



AGH 

AGH 

AGH 

AH 

DP 

£F 

FK 



}by 



6z 

4S 
So 

95' 
49 

56 

1 8a 
56 



the fiune reaibn. 



194. y 



I 

J 
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194. If lines he drawn paraHel to the hafe ef a ' 
triangle cutting the fides ^ the C9rre/fQnding figments imB 
he frofortional^ 




E 



In the triangle abc, let the lines be, fg be drawn 
parall^ to the baie ab ; then fd ; da :: ge ; bb. . 
For the angles CAB, cde» cpg are equal - -^ 85 
And the angles cba, cbd, cgf are equal * - 83 
Th. all the triangles are equiangular • * 27 
Ti. CF : CG :: CO : CB - - - 193 

And CF : CG :: iro :gx • • - .. 189 
Th. CD : CE :: FD : cm - - «• -.. 173 
AHb CD : CE ::^da : bb «... - ig^ 
Th. FD : OB :: da : BB - - - - I73 
Th. FD : DA :: GB : EB - - - - l/y 

Remark. 
Hence agasnt if four right lines are proportional, the^ 
nvfll al^o he proportiona I either compounded or di<uided* 



^* 



IQi.J/ 



[ "6 1 

* ^i^ if fi^^^if ^^ (¥*. h ^'Sl A*' Unes pfo- 
€^<^ng from a fqint loitkotu them, t(feir ^orreJjbfttuUng'^ 
figments fwill be froportionaL . ■» 




M D 



« 

Let the parallels ab, cd be cut by ftrait lines pro- 
ceeding from the point b^ in f, g, h, i, l, m } tken 
FG : iL :: gh : lm« 

for the angles efg, egf ara equal to eil, rli« 85 
And the angle iel is comnK>n - -• - 
Th. the triangles ef©, eii. are equi^ngttlaF - - ^7 
By the fame reafon, the triangles boh, ELMaFeequi* 
^ngular - - - - • - - . - 
Th. Eo : i;l- :: Fo ; IL- - - - - ^93* 
And S6:el::gh:lm 1 - - f I93? 
Til. FG : IL :: GH : LM » m - 1 173 

196. Corollary. 
If one of the* parallels is divided into equal parts ^ 
everyi olber p^^kl wM Uke^ijk lie- difuidied inifi. equal 
parts* 
Tor if FG = GH, theniL = LM - - 167 

197» Triangles 



I 17 ] 

157. Trta^gks '^ihtfe fides tnx a9 p^imioB^. 

t^h other, t 




Let the triangles abc, def have tteir fides pro- 
portional, namely, ba : ac :: ep : d^, ab : bc :: 
DE : E>,^and ac : cb :; of : ? e; tl\cn the fiig-.fS bac, 
ABC, acb are equal to edp, def» dfe fadi roeach. 

Formake the angle fdo equal to th« angle bac, 
and the angle dfg equal to acb t * p- 9 

Hence, the angle dgf = a^c - - " . ^7 
Th. the triangles ABC, DGF are eqaiangvHu' r - 27 
Th. BA : AC :: GD : DF * - - ■: <93 
And BA : AC :: eb : DF • r - - th,.:q. 

Th. CD : DF :: ED : OF - - - - 173 
Th, CD is equal to ed - - • - 1U7 
£^ the fame reafon gf k equa^ (P ?b 
Th. the angle fdc =: Bp?, Q$i|f ^ ^%x% wl U?g 
= DFE ..-^-.-$6 
Th. the ^ngte bac = e^?^ abq == P»?. *wi ♦«» 
-. 0F2 - - - - • - - 4^ 

198. 1/ 



i «-8 1 

"*l98f. f/^ irlatrgler Bofve dm wrgi of the one equal Jj^. 
iu angle of the other ^ and the fides about them prof or-l 
tionafy thofe triangles are e^mangulary baling the angles 
efrndavbich are effo/ite to corresponding Jides, 







Let the triangles abc» dbf We the angle bag 
cqaal tQ the angle bdf, and ba : ac ;: bo : Dt; 

then the angles ABC, acb arecqnal to nBF/oFB^acb' 
to each. 

For make the angle fog equal to the angle bac^. 
and the angle dfg eqnal to acb , - - p.^! 
Nowthe angle ABC z= BGF - ... « ^gwi 
Th. the triangles abc, dgf are equiangular 1 srfK 
Th. BA : AC :: GD ; DF - ^ . .• in«^ 
But BA : AC :: BD : DF - • •. thaft^i 

Th. GD : DF ::'ed : BF ^ - - - * 174^ 
Th. GD is e^ual to bd - • ,. . . |5y. 
And the angle gdf is equal to^FPS , - . , ^40. 
Th. the angle dbf = dgf, and dfe = dfo - 6z 
Th. the angle ABC = DBF, and ACB = dfb - 48 



1$^* h 
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199. Im righi ar^fed triam^^ « 
Ung from the right am^ wtfrn the hafi^ njfnll pe a, 
mean proporfiofud hetvmtm the figauttts made thofthj^ 
and each fide nvill he A wetam frefwf tonal hettveea the 
hafi aad adjacent Jegment^ 




If the triangle abc lias a li^t angle at b» md the 
Usie Bo.be drawn pefpendknlar to the bafe ac j then 
AD : DB :: bd : dc» ac : ab :: ab : ad, and ac : cb :: 
ac:cD. 

For the angle abc is eqoal to adb - - 54 
And the angle bac is oomnKm . . # • 
Th. the angle acb is eqnal id abd - • S7 
fiy the fame lieaibn the angle bac is eqnal to dbc. - 
Th^ the three triangles aie eqniangnlar - - 27 
Th. AD : DB :: bd : DC - <- - - 193 
- f ^ AC : AB :: AB : AD « • - - 193 
And AG : cii»:: Bc :o» « -» • • 193 

Remark. 



C "^ ] 

., ftemark. 
Mfwti ajraiMi a is eaj^ to Jlitmm^rhte^ that in right 
itH^iditfiiaft^l ibt Jiptatt rf the Ji^ opfufite U $be 
rigit angle^ is equal to 6oth the fquares of tbi fyUt 
€9niaimiiig it^ namely^ 



AC*= AB* + BC*. 




f^Jf AC X All afe'Jlir* L 

And AC x ctt tt %t^ > A 

Th. AC X AD + AC X CD 

Ot AD X AC + mr )« k^ 

But AO X AC ^ DC 5( *€ 

TE. Ac»=: A«* + l«2* - ^ 



• c 


- 


- \- • 


xi6 


AB* 4. BC* 
A«» . 

• 


49 
56 
107 

4« 



ioo. Ca^ 



.[ »«« ] 

200. Corollary. - 
In right angled triangks, the fquares of the fidtt 
^MiiUmng the right angle, are fr0p§rti9nal /* the feg- 
ments of the hafe made by a ferpendicniar \ namfyf 



ad: DC :: ab*: bc 




For 


ab*=: ad X AC - - - • 


i8« 


And 


BC* = DC X AC - - . - 


i36 


Th, 


ab?:bc*::ad x ac : dc x ac - 


160 


But 


AD : DC :: AD X AC : DC X AC - 


184 


Th. 


AD : DC ;: AB* : bc* . - • 


173 



Remark. 

By this theorem , it is 'very eaj^ to^Jind fquares in 

she gi*ven ratio of kx> to dc ; for *tis only defer ibing a 

femidrcU upon the diameter ac, ereSing the perpendi^ 

culflT DBy and drawing ab, bc, which are the fides 

of the fquanes required. 



R 



20T« Li 
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201. InequianguUif trisfigki, thi corre/fonJing fides 




B D 




Let t&e triangles abc, dbp be equiangiilary having 
the angle a equal to die angle d, the angle b equal 
to the angle e, and cc, ph perpendiculars to the 
bafes AB) DE ; then cc : as :: fIi : ttst 
Pur the angk agc is equal to dap *- - $4 
Alid die angle cab i^ isqual to f*b - - thl^o. 
!ni, the angle ac6 is tqui^ to ni^it -> ^ t*f 
IVnd the angle acb is eqdal to \>fii ^ • - %j 
Th. the correiponding triangles are equiangular zj 

.... 19J 

- 1.91 

- • - ; V)^. 



Th. AC : DP :: cc : tn 
And AC : DP :: ab : db 
Hi* ct^ : PR :: aB : DB 

The CO ; AB :; ph:M 



•' ^ 



r€^i0iigks cwtaimd fy their Jidts. 




Xct 4*c^ Q%w te Cfliua^giOiM: pft»UdogKWis, 
taring tlv? anfcV? ^^q cqwl tp tbft iflglc «»e » ^^ 

AB X Bc : GB X BE :: AC : GE. 

For i5l AP^ ?E t«p lOatiedl ia a faait. Ua«, ^d pro- 
dpce DC, FB to |i. 

JJow the angle k^fi ■*- Q^f^P 5= V»«9 Pgtt angles 
Tfc. the angle ab? + abc :?: twa right angles 
Th. GBC is4 0r9^1VAQ ^ , - - 
Th. BBHC is ;^faraHeJpjfaxn. ^ * * 

*ril. AB ; B^n AQ » »« * ' ''" " 
But AB : BE :: ab x bc : be x bc - 

TJu. AB X BC : BE X BC : AC : BH - > - 

Ti. AB X BC : AC :: be x bc : bh - 
Alfo GB X BE : o*:: be x bc : bh, by the fame 
reaibn - - -"r"** 
Th. A^ X BC : Ac :: ob x be : ce - • 173 



67 

\%% 
184 
173 

«75 



Th. AB X BC : GB X BE ;; AC : GE « 



"^n 



R a 



aojf Tri0^ 
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205. TUangla thak^hsfOian.at^U rftbi one efual. to 
tanuiJ fy th$ Jidts abia tboje equal tmgUs* 




Let the triangles abc, def have the angle aIbc 
equal to the angle def; then ab x bq : de x ^f :: ' 
ABC : def. 

For draw ag, cg parallel to bc^ ba and dh, vvl] 
parallel to ef, bd. - - - - p. td * 
Now A B c G , D e f H are p arallelograms 
Thf AB X Bc : DE X Eip :: B6 : EH - 
Biit ABC9 def are the halves of bg, eh 
Th. ABC - - : DEF - - :: BO : EH 

Th» AB X BC : DB X BF ABC S DEF - * 



•74 



«oj,,Otlicr._/^ 



> > 



n- 



t :ias ] 
L* 1 . 203. Otherwife, ' ' 

^'Drasw the iinis ab, cd at pUafure inthrfeSing at' 
S9 and join aCj bd ; I fay as heforey ab x ec : bb 
X BD :: triangle aec : triangle bed ; for drawj CB. 




Now AE : EB :: ae x bc : 
And ab : eb :: aec : ceb 
Th. ae*x EC : eb x ec : 
Th. AB x EC 
Alfo BE X ED 

reafbn. 

Th. AE X EC 
Th» AE X EC 



EB X EC - 



AEC 
BED 






AEC 
: BB X EC 
EB X EC 



- i94 

. - 182 

CEB - - 173 
CEB - - 175 

Ceb Jby the fame 



AEC :: BE X BD 
BB X BD •• AEC 



BED 
BBD 



^73 
>7S 



204. Hence f if the reSiangles contained by the fides 
ai^ut the equal angles are equals the triangles twill he 
eqUaly and thofe fides, reciprocally proportional. 

For let AB X ec be equal to be x bd - - theo. 

Then the triangle aec is equal to bed - - 167 



And AB ;bb ;: de : bc 



• 187 



205. EftA^ 



, / 205. SfUiOftgiJsr trktMgksf ^& fropmimutl t9 Un 

C Tj 





Let the triangles abc, dkf be equk^gular, having 
the angle abc eqnal to the angle def, and the angle 
^K!c equal to tbie an^e b»9 ; then ae*: db^ :: 49^ i 

DBF. 



For ab : b^ ^- ab* : ab )< bc - ,• 


yH. 


And D& : BF :: db^ : db x B' ^ ■ • 


\%^ 


But AB : BC :: db :^p • 


»93 


Th. AB* : AB X BC :; db* : db x bf . - - 


•75 


Th« AB^ : OB* ;: ab. x b€ : q« x bit «« 


»7S 


Alio ABC : DBF :: AB X 9^ : dbx bv ^. it 


*«. 


Th, AB* : ^t*- :: abc : dbf ... 


•ZS 



^f • Qdl«r 
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angle abc equal to tie angle f^sv^ atul the angk^f^ 
equal to the angle edf $ then ab^ : db^ :: abc : DBF. 



7' 





For upon the bafes ab, ds let fall the perpend 
culan CLt FM by problem 7^ defcribe the fquaret 
K^6Hf DBiK by problem 11^ and join ag, di. 
Ndw BG : CL :: ABO : abc ... i8| 
And AB is eqaal to bc - ». - - - 24. 
't*h. ab : CL :: abg : abc - *- ~ 5^ 



AiA 


OB : FM :: dei : dbp, by the fame reafon. • 


tot: 


AB : CL ;: db : fm 


201 


Ti. 


ABO : abc:: DEI : DEF 


- «73 


Th. 

■ 


A^G : DEI :: abc : dep 


- 175 


Atrd 


ABO : 0BI :: aboh : deik 


174 


Th. 


ABGH : DEiic :: abc : def. - 


- 175 


Or 


AB* : DE* :: abc ; dep • 


^ 



2o6. 7Zr 



il M8 ] 

.. ao$. J^ie.re^angUs amtMJiedfy the t^ri^fm^ng 
$erms in tnuo ranks of froportional lines ^ 'org ml^^ 
fortional. 

A B C P 



E F G H 



Let A, B, c, D ; E, F, G, H be proportional lines, 
and A : B :: c : D ; E : f :: o : h ; then a x i : b >^ p :; 
c X G : D X H. ' 

"For A : B :: a X E : B X E • - ^ 1 84 

And c:d::cxg:dxg - - - • 184 

Th. axe:bxe::cxg:dXg - - ' 173 

Th. axe:cxg::bxe:dxc» - - 15^5 

Ag. e:f::bxe:bxp - - - 184 
And G : H :: b X c : D X H - - - 184 

Th. bxe:bXf::dXg;dxh - - 173 

Th. bxS*dxg::bxf:dxh« - - ijrj 

Th. axe:cxg-bxf*-i>xh - - 173 

Th. aXe:bxp::cXg:dXh - - 175 

I to*i. Corollary. 

Tbs fquares vf proportiencJ lines an lih^ife propor* 
tiond. 

«o8. ^ 






[ ««9 ] - . 





E 

> tet A, By c» D be proportional fquares, whofe fider 

are e, f, g» h, and a : b :: c : d ; then s : f :: c : h* 

^ For take the line i, a fourth proportional to b> f 

and Gf by problem 5. 

Now 1 : f :: c : 1 -^ 

Th. A : B :: c : 1* 

Bat A : B :: x; : D • 

Th. c : I*:: c : d - •» - - - ,173 

Th. i» is equal to d - - - • - 167 

Th. the lines h and i are equal ^ - • ** 105 

Th. B : F :: G » K - - • * - 5^ 



!• con* 

- *o7 

- theo* 



«09, ^ 
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^^^ If Areajir^it limi art pr^ortiet^idy Ae/ptare^ 
ofthefaft is H tin fyuare of tin ftcmd^ as thefr^ hn^^ 
to the third. 





-f 



h 



Let A, B, c l]tie proporttohal lines* and a i ft :: s : c ; 

then A* : b 

B 

C :: B*: c X B *• • 

B -t: B : c - - - . «. 



% •• 



For A 

And B 

Bat A 

Th. 

Th. 

Ag. 

Th. 



:; A 



A : c. 

* : p k A 



A*: 

A* 

A 



B X A {: B 



X. 



B 
C 



:e B X A 

B X A 






C X B 
C X B 
C X B 



fi* :: A : G - 



theo. 

184 

•73 



210. Similar 



9f triangles^ each triangle in $h$ imt §fmafi^piiiitt t9 Us, 
€orre/tondent in the other* 





p^ 



Let tkepolygcms Af gqu, pcuik be fiiiHJary. ^y^ 
Ac angle a9€ ^<i^ |q ^e ao^le fgh,, the angC; %c^ 
equal to the angle ghi, ^e. and JGdn ac» Ap^FH,. Fif 
dien the triangle abc if equiangular to the triangle 
«G H9 the &iai|gle ac i> ^ fqu^j^ular tp f ^ i, 4^c. 
|^>r the angle ab>c is equal to fgh 
ibid AB : Bc :: re : Qii - - • ^ 
'111. the triangles a«c, i(^ ^ ^fuang^lar «< 
^d the angles acb, phq areequal « -. 
Th; the angles acd, ^hi are equal . - 



BC : GH :: ac : ph 



And BC : gr :; cd : bi 
Th. AC*: PH :: on : fii 

Th. the triangles ircn, f«i are equuttigular • 



'93 
165 

198 



% ^e fame reafon a n b^ f i k are equiangular, &c. - « 

Si %\uThi 



21 1, fii circuits of JjlMiJar pfygons- {irt f^oriimt/^ 
iir corf€fpon^ngJid$$. . ,.v, ai 



tp'thtti 




Let the polygons abode, fghik be fimilar, KayUig 
Ae angle abc equal to the ^ngle fgh, the angle b<:d^ 
e^ual to the' angle ori, &c ; dien Aft : fg ;t the circuft'^^ 
of Abcdi tcirtoitof PGitiK. t 

For AB : Fo :: bc : gh :: cd : Hi» icCp ' - 165 
Th. AB ; FG :: AB + bc + cd, &c : fo + oh + 
mi ice, '- - . - - * • - - 179 
But Ai + BC + CD, kcAs the circuit of abcixb * ji^! 
And FO 4- GH + RI9 &c. is the circuit of FCBiic 1^^^ 
Th* AB : re :: circuit of ABCDB:circaitofFOHrit.e(^ 

. * - < . Q 



U A 



- Remark.. . . . ,,_ 

Jff Jlmilar /ptrn^ tb$ cQrrt^nMng pMrfi ^ Aeii^ 
ifcfiits ari frofortional i for k%% i© « ABC^t^Cf^ i*^^' 

• • • • • '79 



^PCfiiU arifropwti 
BCD; CHI>&C* 



■ \\ 



2*2« Tim 



^^*-71k arias tfjmihir polygom are '^df^rti^Kfal, 
i9 the fyuares of their corre^ndingJiJes. 





;jLet the po]ygon8 abcde^ FGhik be ^milar, aB4 
l^ve the angle abc e<|ual to the angle fch, the ang]e 
BCD equal to oh.s &c. then ab^: fg!^ :: abcdb ; 

'^' , for join ACs AD^FH» ri. , 
Now the triangles, in one polygon are equiangular 
to tho&ld the. othei; each to it» correrpondcnt 210 



1^ A^ .: Fo.:: ac. : fh. :: ao. :. r.i -^ . - 



TJu -^Bf,: fg**:: ac*: fk 

But AB* : FG* :: abc: fgh, &c. • 

Tl^. abc: fgh:: acd: fhi:: adb : fik - 

Th«.y^B^; f<3|i:: ^ftcof : fghik • « 

TU, ^B?:.Fo*::>^€Pi^: fqhik 



«93 

205 

173 
179 

17 J 
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»l J. y' Jmrftrak lines tire frof9rthndy Jrgur^ A- 
fcribtd upon thi^fimilfir an4 aMefikMUe4» wil aife- oft^ 
proportional. 






If the ftrait Knes a, b, c, d are proportional, a : b :: 
c : Dy and upon a, b the iigutes e, f be defcribed 
£fliilar to each othei: alike fituaied, and alfo upon c, 
l>^he figures c/ h be defcribed fimilar to eaoh other 
and alike fituated; I fay, £ : f :: g : h. 

- - - 207 

- - - - •« 

•* - - * 4ll>2 

r - »75 



l^or 


A*: 


«* 


• • 

• • 


C* 


: D* 


4LIld 


A*: 


B» 


•• 
• • 


B 


: F 


•Th, 


c*: 


D* 


• • 

• • 


E 


: F 


«g. 


c*: 


D* 


• • 

• • 


G 


: H 


•»il. 


» : 


» 


• • 





: H 



Ai4*^ 



1 



[ «3J 1 

^1^ /«' right itnghd triangksf awffiguTB defcrihei 
ufpn tbeftdt oppofite ip the right Mgle^ ^rU is tfttml 
iff ^hoth thi figures defcrihed upon the fide$ tmntmmng^ 
ity if aU are fimker and (dike fitueOed* 




If th^ triangle abc is right angled at b, ^d tlie' 
£giires Dy e; F defcribed on us ^d&t be iimiiar to one 
another and alike iituated ; then d is equal to both 
% and F. 



Pbr AB*: AC*:: b 



:: AC*: d • 



Th. AB*: E 

Aj. AB*: BC*:: e : f 

Th. AB*: AB*^-BC*:: e : e + f 

Th. AB*: E :: ab*+bc*: e + f • 

Th. AC : D :: ab*+bc*: e + f 

Bat AC*=rAB* + BC^ 

Th. O = E + F . 



21 
lOO 

167 



*'5- ^ 



t t3(^ 3 

»15* ^ Mv9 JirMit lims tmtkiht a drcli aa titeb 
9iifr and tertmnatt in the circumference^ the r^angl^ 
(Maintd fy the farts ef the 6ne» mfitt Be ejual to fib 
reQangle ceutedned bf the fart$ of iher ^h^. 



r ♦ »•» 




In the circle abcd, let the flmt lines ac, 
each other in e ; then ae x eg = be x ed. 

For join ab, cd. 
Kow the angle aeb =i ced • • . 
- -- theangle-ABD = acd -« • • 
And the angle bag = bdc 
Th. the triangles aeb, dec are equiangatar 
Th. AB : £6 :: de : eg 
Th, abxec=^ebxds ,. . . 

Or AS X EC = BEX ED • • - 



BD cut 



7P 
1^5 



a 1 6. Corol* 



t *! » < 



^UnfftiTj,, is equiU to a re&angk cQiiUiim4 fy tie Ag-: 
nunts of that difmniisr^ , 




•In the circle abcd, let the line be be drawn 4>er- 
pendicular to the diaineter ac ; then be*= ab X ec^ 

> For produce^ bb to d. 
^Qw A EB is a right angle • ^ . 

*]^. A ED is a right angle «... 

rh. BE and ed are equal «. • • 

fitK BE X ED =: AE X EC 

•jh. BE X BE — AE X EC * - . - 

Or - - - BE*= AE X BC - . * 



theo. 

. 67 
117 

61 
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«»7-^ 
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217. Iffromaiiy p^int ^without a circUy ftrait litm: 
it drofWm €utting it, Wid terminating in the cirMtfe^ 
n^e; the reSmngUs contained by the fwbole lines and 
their external partsy will he equal to one another. 




From the point b witHout the circle abcd, let tfie 
fbait lines bb, eg be drawn catting the circiimference 
in A and d ; then bb x ae =: ec X vt. 

For join ac, bd. 
Now the angle abd is equal to aco - •- *43 
And the angle BBC is common .... a. 
^h* the angles cab, ede are equal - • 87 
Th. the triangles aec» deb are equiangular -> 27 
Th* AE : EC :: de : eb • - • ' 193 

Th. AS X EB = EC X D» - - - - 185 

Or BB X AB = EC X x>£ - - ^ - *85 

1.18. ^ 



C 139 ] 

.2.1^* If ffoin any point luitkout a circle j^ one line he 
sb'oswn putting the circle and another touching it ; the 
rectangle contained By the 'whole cutting line and ite 
external par^y will be equal to the/quare of the tangent. 




Prom the point e without the circle abc, let the 
ftr^it line eb be drawn cutting the circumference in a, 
and ED touching it in c ; then bb x ae =: BC^. 

; f For join ac, cb« 

Now the angle ace is equal to ebc >* • 15 J 
^hd the angle aec is common • » • . 

nril. the angles c A e> ECB are equal - * 8/ 

Tb« the triangles aec, ceb are equiangular - 27 
Xh« AE : EC :: CE : SB - - - - 19} 
Th* ae.xbb=:ec* - - . - - i85 
Or IB X At = bc^ - - - • . 186 



.' ^^ 2"'9. Ifaflrahline'h cui By a eirdeinib t<mYucb 
faru^ that their difference is to the leffer^ as the^tUhr 
fh the radius of the circle^ heing tie lejfer fart 'ffti." 
daeedi the/e parts ivill be proportiifHal to lintf Jai^f^g 
any pot fit in the circumference and the end s^ of, thtjalif 
Une. 




Let the ftrait line ab be produced to c, and abt)ut 
the center c let the circle def be defcribed catting ab 
in D, fo that ad — pb : db :: ad : dc, and join ae, 
eb; thenAD:pB::AE:F.B. 

For join ce, 
DB :: AD : DC - • 



Now A.p — DB 

Th. — - AD : DB :: AC : DC • ♦ 

Th. - - 7 AD : AC :: DB : DC • * 

Th. - - -AD : DC :: db : bc • * 

Th. - - - AC : DC :: DC : BC 

But CB is equal to DC - • - 

Th. AC : CE :: EC : CB 

And the contained angle acb i« comin<m' - 

Th. th^ trianglel ACE, ecb afc equiangular 

Th. - - - AE : EB :: AC : EC 

Th. • - - AE : EB :: AC : DC • •• 

Th, - - - AD : DB r. AE ; EB 



- thto, 
I76 

' J176 

'- •'■"'30 
r I 56 

.} - 

♦ 93 
• 56 

' ^7Z 






.,., 220» In A circle f if th av^e ma4c%hy -a diameter^ 
.a^ 41 line dra'vcn from its extremity it bije£fed\ t/je 
^/ware .(^ the bi/e&ing linet *will he e^ualto a reSangU 
.jQMta^ned .by the fum of that diameter and line ^ andtbt 
r^iMs- of the ctKck^ 




\^ - 



Let A BCD be a femiclrcle, whofe diameter is a By and 
center is e, and from the point a, let the flrait line ad 
be drawn any how, and the line ac bifeding the angle 
bad; then ac*=ad + adxae. 

For produce ab to p, make bp equal to ao, and 

join DC, CB, EC, CF. 

No-A/* the arch dc is equal to the arch cb - - 148 

Th. the line dc is equal to the line cb - - 152 

Th. AD, DC arc equal to fb, bc each to each 

.And the contained angles adc> fbc are equal • 

Th. A c and c f arc equal - - • 

Th. the angles afc, cae, eca are equal • - 

Th. the angle A EC is equal to A CF 

Th. the triangles eac, cap are equiangular - 



Th. 
Th. 

Th. 



EA : 



A\« «• \«n • Ar 



AC = AF X AE 

AC*:=: ab + ad X ae 



45 
62 

63 

87 

27 

»93 
185 
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221. Thi 



r •*« 1 

" sit . Thi rtSangU contained hy the Jjdes of 4 triangtfy 
it iqual to the reSiangle contained hy a perpendicular tn^ 
fife bdfi and Mameter of d circutnj bribing circlt^ 




tt a circle abce is defciibed abont tlie tmngle 
ABCy and the perpendicular bd, and diameter be of 
the circle be drawn ; &en abxbczibdx be. 

For join ec. 
Now bce is a right angle. • - • - 153 
Th. the angles AD By BC£ arc equal .- - 5^ 
«And the angles bad, be c are equal - - 145 
Th. the angles ABD, ebc are equal - -' S7' 
Th. the triangles abd, ebc arc equiangular * 27 
Th. ab : Bp :: eb : BC - - - 19^5'- 
Th. AB X DC =: bd X EB - -. - - 18'^-' 

Or AB X BC s= BO X BE ^ « m «. \%^ 



222. Thewfiangle contained hy the Jidcs of a irTattf^T 
is i^tud to thefquare of d line hiJeSing the verticU o^ngh 
mkd meeting the bafe, 'vjtth (L re^angU centaine^i l^^ 
the parts of the bafe. 




In. the triangle ABe, let tHe line bd be draw» 
making the angles abd, dbc eqnal, and meeting the^ 
bafe in d 5 then ab x bc zr bd* + ad x dc. 

For defcribe a circle Abce about the triangle by 
problem 34, produce bd to e, and join ab* 
Now the angle A bd,= DBC - - - theo^ 
And the angle A£B =: BCB - - * 143^ 
Th, the angle bab z= »dc - - — 87" 

Th, the triangles abe» dbc are equiangtdar - zf 
Th. AB .: be:: DB : bc - - - ipy 

Th. AB X BC - - ^ = BB X BD - - 1 8^ 

Bxxt BD* + D£ X BD =z BE X BD - - I Oft 

Th.- AE XBC*--=: BD*-f DE X BD * - 4^* 

Ag. AD X DC ---!=-►- DBXBD - - «I5 

Th. AB -X BC - - - — BD*+ AD X DC - - 56^ 



r 



^23. Jf^ 



f '.44 J 
*. ^55-, V ^ iJiodrangU he injcribed in ^-firal^i^ the 
reSangU contained fy its diagonals,' <will he eqi^ ti 
CctB the re^angUs contained by the oppojlte fides. 




i < 



Let the qaadrangle abcd be infcribed in a cii|Ie« 
and draw the diagonals ac, bo; then ac X 9P.:^ 

^B*X CD + AI> X BC. ,..^ 

For make the angle abe equal to dbc - • p.x) 

Now the angle babzibdc - - - 143 

the angle adb = ecb - - -. 141 

And the angle abd=:£bc - - - ^ 
Th. the triangles bae, bdc are equiangalar, and Cwi 

triangles AD B, ecb are equiangular - - ; 8 jr 

Th. BA : AE ;: BD : DC - - - . 10^ 
And AD ; db :: ec : cb - ' . " . 
Th. abxcd=aexbd - - -„ 

And AD X BC = EC X BD - - - - i^k 

Th. AB X CD + AD X BC =ABX.BD+ECXBD -j,4* 

But AC X BD ^ - - zrAEXBD + ECXBD - "l^ 

Th. AC X BP\- - - - * - Z=ABXCD + ADXBC • 4! 

324. T2» 




' it^ 7%f cinuits of Jmilat po^gpu d^ctih^ in 
wdis art proportional to the diametirs* an J their argss 



fo thejquarrs of the dmrnettru 

» 

c 




tct 'iLBCDE, PGHiK be ilmilar polypus Infcribed in 
drclesi wkofe diaweter^ arc al» km ; tkttk^jn. : 9m :; 
arcuxtof abcob : circuit of fohik, and Af*i?^*f: 
Acea of Ji»ci>js :»rea of ra«xic«- . . 

¥ot jmj; A«r -w^ *«» tm^ 
Him the aqgle BOf ;s»4r^ ;mdj»m^::sQMf » .14} 
JlUb tke aafisle jiCiAAsaiar « ^ ^ ^ao 
"Til. the angle bla=(gup nj gmp 
And ABL» FGM arei^JifsMigk* 
Irk. t])£tiiai^e»jiBi^ ir<;s jre.€V^a)|g|iJbir 
l|u AS : vo :; Ad; :#« ^ 
Til w^B*:*c*4;^*;«r|i* a • * 
By Aji : Fc :: QjraitABCDB :ciB^F|Bti^4i^ 
mid AB*: FG*:: area^bf abcdb : areaof ^ghik. 212 

£« AL : i^ :: circoi! abcde : circuit f(^hik. I7| 
d' Ai*: Fii*;: area<if abcdb farcaof pghik. 173 
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9Z5. Corol^ 



225. Corollary* 
f& dramj/irincey 9/ drelii tu^ proportional to tbiir 
dMs^^ip md'ihe anas' to the /quara of tbtirdia- 




, •" 



Thoft let ABeD» s^gh be drdes, ^ofe dkaMMt 

tte AC» BO. "" A 

Tliea AC : t,Q :: drcnmf, abcd : drcimif^ gpotH* 244 

Aad AC^ zti!^\\ afctof ABco \ amof cro«tv ^ 624 

' BeCanfey circlei tfiajr be eoii£fleRd as agrcebg mdi 

fimiUur inlcrtticd polygoito^ wKofb fides aie andefiDitely 

Aiall. '* v.:/: 

18$. CoroQary. ;. ^:\ 

' If thin be tiru fitch drcln^ that tht /pmi^yr^^^ 

\ Iff their feUameeers^ n e^ia/ to th^fim 1^. ibe fftoemk 

v^tbe other mm Mem§tert% theptaier eirck u^eigtu^/l 

Hbeth4belifir ^~ • • - - .iWA 
• . >. , • • • 

■ ' ■ .«t6* tkbn- 
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lA 
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-.A-..-, ■ sjj, Otberwift... .-■;■. ■■ „. ■« 

: Til titeam/imitti of drtki m* M_ihtfimi4i'«ittirta. 
Madibt artas «w « ibtjqmrit iiflhtftm4iamttf.ts,_^.y. 



Let the circles abcd, sfoh have x coduikhi 
equCT'at \., and join At; then a l : B l : : drcamf. 
abcd: circuinf. b f c k, and a l* : B l* : : u«jt of 
. jC B c s. ; area of e f a n. 

1 1 For concave the circamference abcd divided vsta 
it^qaal' part* am, m », n o, &c. and dnw i u, i. n, 
vin^ Ac. cutt^g the leAcr circle in Bi r* q^ &C. 
Now the angles alm, mln, ulo, &c. are equal ijo 
Tb. the arches b p, t ^ <i^r, &e.' are equal - 14S 
AUo^ibcrfe^n alu, mln, mi.o, &e.ai«eqiwl - 149 
Andtbeftfbi^ ILV, rL^<li.a) &c. areeqiul 149 
^^'-A'H ; sr ii-^T!Cimtf..A-BCD:«in;umf.ErcH* 174' 
JUvSalu: i!(.p:: airaofABCD : area off r6H . fj^ 

Again„ let the parts ami kn, no, &c. diminifhf 
irn mt fefton ALM, Bir may be confidered 9& equian- 
gular triangles .----. 170 
Thtn AM : EP :: AL : tt • - - - 193 
And ALM : ilp : : al*: b l* - - - 305 
Th-.AL : EL : : circumf. ABcn idrcninf. efoh 173 
And AL*; el*:: area of abcd ; area of bfok 173 
U * aa7- 4 



2Zy» J circk is equal to a triangle^ ivhofe hafe is 
eqml to thf circumference f and altiiuJe is (OHaf . to tH - ' 
femiaiameier. 




E 



ONM tTDff 



F 



Let K circle aicd». Iiave s^^ Uin^ent ef toi^chutg it 
in Dy wlu)& length is equal (o the cirqimfi^r^c^^; and 
to the center of the circle q, dr^w sg^ fg i then th< 
circle ABCDy is equal to the triangle sfg. 

For conceive the circumference of the circle abcd, 
and bafe of the triangle bf, divided into parts dh, 
HI, IK ;. DL, LMy MN, &c. all equal to one another^ 
indefinitely ftnall (170) and join each point of divi^ 
fion to c the center of the circle. 
Now the angles dgh, hgi, igk» &c. are equal ,j.^q 
Th« the fedtors dgh» hgi^.igk* &c. are ew)ual 149 
Alfo the triangles DGpi lgm, mgn,&c. are equal, o^ 
Aiid the numbers of each are equal - - con. 
Th. DCH ; DGL :: circle abcd : triangle efg ^-'174 
But the bafes dh, dl being equals and indefinitj?^ 
fmalU the feflor dgk, niuft be equal to the triangle 

^^ .- ,- ^- . - . -, . - . r 96 
Th. the circlj? abcd,, is equal to tKe triangle efg, ^ j j/ 

«", ■•.*'• , . 
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B O OK V. 

OF SOLIDS. 

229,Qj^ Line' h perfmdiadar u a pUun^ tuhiaif 
m^kci rigJbt angles 'witb all liaes meeting 
if *wbieh are dranon ia the Jaii/ plain* 
•:|229« ji.flain is fetfendicfdar to a plt^n^ tvien aH 
lines in the one dranvn at right angles to their cemmon 
Ji^mtt^ eart pef^f et e^ffCiUetr t$ the eeber^ 

230. The inclination wfa line /« aplmkj is the asigle 
eentaikei fy'it't anJ 4 Une Joining the points effiSign^ 
made by the /aid line^ and a perpendiadar Jailing on 
the plain from its extremity» 

231. The incUnation of a plain td a plaint is an. 
meute at^br eontaisud ly lines drawn in e4ch plaint from^ 
iJnjt point in their common Je&ion at right angles to it^ . 

232. Parallel plains^ are thofe <wbich if infinitely 
frodncedf nvill nrver meet. 

-■i33, A pyramid is tontedned iy fei>eral pains fldnd^ 
hi^ upon a plain, and'meeting in one point, ' ** 

■^'^!!f34. A prifm is contained hy ft'veral plains^ the tw^ 
tafes of^ieh are equals finilar and parallel^ but tb^ 
iihert are paraUelo^amsm - *^ 

■^ '^ijj;'. A cube is contained by fix equal fquaret. 
'^ 236. Afphere or globe is generated by the rt*uolutiel^ 
tf a ftnucirck about its diameter, called the 4xis. 

J^Yl* T^ center of a globe is the fame as the center 
of tie generating femicircle. 

238. Tbi 



..'•>..♦•-••• '/ * ^ ' . 

238. The diameter of a globe ^ is a line pajjing thtf^ 
$he center J and Urmi noting 'in tbefurface^ 

239.^ tone is generated iy the nvolatidn ff, ujhrmt 
line about the drcumf&enu of a circle f and ahwupfs 
fajjing thro* a fixed point abo'ue the plain if the f aid 
circle* 

240. The axis of a cone is thtflredt line joining the 
fixed point and center of the circle, "^ . 

241. i€ cylinder is generated by tie revolution of a 
fi^i^it linCf about the circumferences of thuo peendlel and 
equal circles^ and always parallel to ajheut line joining 
their centers, * 

24?. The axis ofet eyUndeti isliijhmtlinfjomiilg 
the centers of the parallel drclee. - , • 
* 243. Right c$nes and cylinderst are tb^ mfffofe axet 
are perpendtcular to their bajet* 

244 ► i^^ght cones and cylinders arefimlar^ <when ti^n; 
axes are proportional to the diameters of their hafes. -v^x 

24^ « Solids evrefimHar^ *f^hich are contawd iy ep^ 
ntunhdre ofjSmilarplainSf aliAe ftuated. , - .» »-?;«.T- 

246. An Axiom. '/ ^ 

Jfjolids of equal bafe and altitude Jtandingjtpon Af^ 

Jame plain, are cut by plains parallel to their ba/es, and 

all the correj'pondinfr feSions pojible be equal to, each 

A/A;/* thofefolids fill equal Jpaccsi and are equal io one 

^^mothet, . 

247. The 
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247. Thg thru fiois of a trimngUt art in the Jams 

pfarfi, ' . ' . 
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D = — • K 

:|.et Afic b^apkiii triangle, then its fides ab, bc^ 
c A are in the fame plain. 

'For coAcelfe a plain dbfg paffing through the 
points A and b, to revolve, or torn about the line ab 
fts an a5cis, till it falls upon the point c^ and there 
remains at teftJ 

1^0# the pdints A, b, c are in the pMn nspG.« above 
Theiefore, the lines ab, bc, ca are alio in the plain 
dbfg - - -•- - . 6 
Cpniequent|y, the three fides of any plain triangje, .are in 
6tLt puun. 

948. Corollarjr. • . - 

^^^ Jljjain nuiUfafi thrtmgh ariy fwif firait Unit 'wthch 
'meet each other ^ 

z 249. The 
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Let the plains ab, c» t:at one ancKher ia b an^ Ft 
^luid join £F \ then the ftmit fine £r 2$ tlieir common 
fedion. 

For the points ^ and f 1>eing in the j^ain a&, the 
ftrait Hne ef will agree with the faid pliaa - . ( 
Bf the fame reafon, the line ef will ^rec with tlie 
plain CD i - - - - - - " • 

Th. the ilrait line tF maft be their coonnon {e&ton. « 

Remaik. 
If mofry flam pafi thr^ ftuoo fifimt B and W, ifn 
Jfrait line ef /> the c$mmon/e£iiM ^ihem M* 



•-; 



,*' ^%^. If a ftrtdt iiutfianis at rigbi dug&fle t?09 
Jhait Uaes tutting tue amthtr, at tht point ef fe^<m\ 
it taiil be firptnJiadar a tht plain in vi>"h tb^ 
1: ,i.._. . . 



F 



. Let die line ef ftand at right angles to the Uqcs 
AB* CD cMtugeadiotheriB c i then ep ujicrpendi- 
cular to the plain acbd. 

For take ea, £c, eb, ed equal to one another, joia 
A&, CB, draw geh at pleafure meeting ad, ca in 9 
aiid H, and Join p'a, fo, fd, pb, fb, fc. * 

Now EA, ED, EB, sc are equal - - - con- 
Jtnd the contained angles aed, bec are eqaal - 70 
1'h. the angle GAB r: EBH, and AD ^BC - - 62 
But the angle ABS =: BEH - - . . ye' 
Therefore - - - ao := bh, and cb = bh - - 77 

X 2. The 



t 15+ } 



2. Theanglet rBA,*PED> FE>i FEc areequ^t - $4 
Th. FA, PD^ FB, Fc areeqnil - - - 6t 
Th. the angles fad, fbc arc equal 7 - 6& 

3. The fides fa, ac are equal to, fs, bh e^chio 
each -_....- at>Qye 

And the contained angles fao, fbh are equal, nbfnt 
Therefore, fo is equal to fh - - - 6f 
LaAIy, Fo> CE, ir are equal to fh, he, bf eacli jo 
each' ------- ab«^ 

Th. the angles cbf, fBh are eqnal - - 66 

CEF, FBH are right angles - . - g 
Ep is pcrpendiciitar to Ae plain acbd - 228 



f »5? ] 

'251. If a ftrait line ftands at right angles to thru 
JlrMt lines meeting one another in their common JeBion, 
thofi three Una are in the fame f lain* 




Let the line ah ftand at right angles to each of the 
ftrait lines bc, bq» be meeting in b ; then thofp lines 
are in the fame plain. 

For if not, let bp be the common feffion of the 
t)tains paffingthro' ab, bc and eb, bd • • 248 
Now bf is a right line - - - . - 249 
And ab is perpendicular to the plain pafling thro* 
^, bd - - - - - . ' - 250 
TK. A BF is aright angle - . . -^ 22B 
But ABC is a right angle ' - - - theo. 
■TIr. the angles abf, abc are equal " - 54 
Which is impoifible - - - • - 52 
^h. BC, BD, BE muft bc in the fame plain 

*" . ■ ■ * ' 

X 2 252. Two 
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Let the lines ab, cd (land at right angles to the 
piain BD \ thea ab; cd are parallels. 
' For join bo, draw i>B at right angles to bd in thcr 
given plain, make de equal to ab» and join be«' 

tk^ AI>« 

Now AB, BO are equal ta ed, pb each to each • con« 
And the contained angle) abo« edb are equal - 54. 
Th. AD is -equal to BE . - - - - 6^ 
Ag. A B, BE are equal to ed» da each to each, ^hatff 
And ae is conunon - - - - - > 
Th. the angles abbj Boii are e^oal * • -> W 
Bat ABE is aright angle - - - ^ - %€% 
Th. EDA j» a right angle * - • * 54 
Iiaflly, EDO is aright angle* ... 228 
Th. DC is in the fame plain with da, db - • 251 
Alfo A b is in the fame plain with dAi d.b - - 247 
TIl A b> CD are parallels - - - - 81 
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JIands at right angUs to a plains tbt ether n»iH> *^*^ 
fland at right angles te the /^ane plain. 
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.t,et the Uoes ab, cd be parallel) and let ab (land 
at tiglit angles to the plain bd| then cp will alfc^ 
iland at right angles to that plain. 

fojr join BJ), draw db at right angles to b9 in th<> 
g^ypn plain^ make de equal to ^b, and join ^fi| 

*^* AD, 

Nipw^e fides AB» bo Are equal tp.BOf db e^cb tq 



eacj 
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the contained angles abd» em are ^qnal - ^4^ 
AO is equal to be >- - • «•' 6a. 
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• 
Ag. the fides ab, be are equal to ed, da each to 

each - - - . - - -' - above 

And the fide A E is common - » - - "^ 

Th. the angles a be, eda are equal - ^ 66 

But ABB is aright angle - - • •> zzS 

Th. BOA is a right angle - . - - "54 

Th. DB is perpendicular to the plain abdc, pa^ng 

thro* bd» da - - - - , - - 25P 

Th. COB is a right angle .... 2^2 

Alio CDB is a right angle - - * ^ * ^4 

^. qo fiands at right angles to the given plain, 

which pafles thro' BDypB - * - - 250 

254. Lixes 



i ^59 i 

254. Lines which are parallel to tht fimt line, tho* 
mt in the fame flain imtb it, are yet parallel to om 
another* ' 



H 



/^ 



F 



D 



I>t the lines k\, cd be parallel to the line if, bat 
aor in the fame plain with it; I iky, ab» cd ate 
parallels. 

For let G By Gi be drawn at right angles to Er, and 
sneeting ab« cd in h and i, by problem 69 and let a 
plain be drawn thro' hg, gi • - ^ 248 
Now IF is at right angles to the plain paffing through 
tf G, 01 - - - - - r - ^50 
^h. A By CD are at right angles to that plain - 2j^3 
TTh. AB» CD are parallels * • - - 2^2 



'*55- 9^*^ *^ «wf/^ Mb Met, Bt f^aUil 
f tw 9tb»Um$ mming eath oibfr^ tM not in fh 
Jmme pUsn^ yet tbo/e lines wU contain equal angkt. • 




' Let the Ines aiu Bt ht parallel to be, rf» bat not 
ifl d* feme.^i^s I fay, the angles abc, def axe 
49i^al« 

For take ba^ bc, tD^ bp eqoal to one another, 

lad join AGii OF, 'AD, BE, CF« 

i^W^bodi Ai> Bid CF9 are pantiel to bb and ^ua! <o 
j^- -. -•.... • •• • . po 

oTh, AD, CF areeqaal - - - - 4S 

And^ AD, CF are parallel . • • « 254 

Th. AC is equal to dp - • - - 5^ 

Th. ab, bc, ca, are equal to ob, bp, fd eac^l (0 

each. --^ ------ 

Th. the angle abc is equal to dbf - - 66 

» Z 256. Plaint 



156. Plains t0 lAthkh th fame firai$ Um ii /^/f»- 

J^adar^ org parallel to 9n€ amtUr. 




htt the ilrait line Afi» be perpendicular to the plaint 
DC, EF ; then the plains dc, ep are parallel. 

For if not, let them be produced and meet in ohi» 
and join ah, hb. 

Now ABH is aright angle . • - - ' 228 
And B Aft is aright angle ^ • • - 228 
Therefore the triangle abh has two right angks - - 
Whidi is impoflible - * - - - 86 
Th« the plains dc» ef produced, will never meet - - 

Th. the plains 0C, ef are parallel ^ - 23 1 

* 



'^t^ti^ 



[ i6^ 3 

257. ^4*W9 JiMes mMing ioch uber^ htfarttRdta 
two other lines meetiftg iacb other ^ hut not in tkejime 
plainy the plains ivhich fafs through them <wili h 
parallel* 




Let the lines ab, bc be parallel to de, ef not iff 
the fame plain j I fay, the plains paifing thro' Aft^BC 
and DE» EF are parallel. 

For let BO be drawn perpendicular to the j^aia 
PF> by- problem 469 and gh>. 01 parallel to S'D^- <f» 
by problem 10. 

Now BOH is a right angle - *- •« ^^jsiS 
And 9 A is parallel to gh » * •» 2^( 
Th, OB A IS a right angle - - - • 9^ 
By the fame reafon cbc is a ri|;ht angle - «. . m 
Th. BG is perpendicular to the plain ac - . -^ ;^p 
Th» the plains ac, df are parallel - - 256 

258. Jf 



\ 
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/iSwts will be parallel. 







. Let the parallel plains as, cp be cut hy the plaia 
KFGH, making the fedionis fip» oh ; then the linei 
ftp, G H are parallck. 

. For if not» let them be produced and meet in i. 59 
Now B^» HQ are ftrait liiies - -< - S49 
Ab4 each line agrees with its plain • « 6 
Tk\ the plains ab, cd bei^g pcodnced, will meet ia !• 
Which is impoffible - - - - - 232 
Tb. ite lines ef, ho being produced^ will never ibeet. 
Til. BFy CH are parallels • '• • * it 
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.t$g,. If /«u» ftrokt lines an att fy pmritUel flahu 

iU^ will bi cut prcpcrUonally. , . ». 
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Let the ilrait lines ab^ cd be zxxx by p^allel plains 
BP» GHy IK in the points a, l^ b, c» m, o ; then ab < 
AL :: CD : om. 

For join ac, ad, db, let ad cat the plain cHia 
K9 and draw ln, nm. 

Now the triahgle abd lies in a plain • * 247 
Th. LN and BD are parallel . • • 258 
By the fame reafon* nm and ac are parallel 
Th* AN : ND :: AL : LB 

ND :: CM : MD 

L^ :: CM : MD • - - • 



And AN 

Th. AL 
Th. AB 



AL :: CD : cm 



190 

178 

170 



260. If 



r i«5 ) 

, 269. If a ftratt lini ftHnis m right angUgfp'mtf 
plains aU the plains which pafs ihr^\ k wiU hi f$r*^ 

findicular to fht fame plain. 
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• 
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Let the line ab ftand at Tight angles t6 the plain 
tTiy and let the plain bf pafs thro' the faid line ab ;, 
then the plain ef is perpendicular to the plain cd. ' 
I . For let FG be the common feftion of thofe plains^ 
in which ailume the point h^ and in the plain ef 
ere6t hi perpendicular to of. - • • - p. 6 
Now B.AH isL a right angle - - -' - theo. 
And A HI is a right angle • . • con. 
Tb. A B» HI are parallel - - . - - 8t 
TH. Hi is at right angles to the plain cd - 253 
Th« the plain bf is perpendicular to the plain 00.229 



261. At 



C »«« 1 

t6l* j^ a given p^int in ap'venfloinf only omefer^, 
fendfcular am he ere^edlo that flaint on ^Jh fixme j^tk^^i 
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At the point a, in the plain bc, only one perpen**^ 
41ctilar caa be ere^ed to^thae plain. 
. For if poffibte, let both ad and ae be peipeadiculaf 
to the plain 9C> and thro' da, ae let a plain, bo 



isbftTBky Qiaking with bc the fe£kion fag. - - 
Now FAG is a flrait line . • . • 
Th. DAF is a right angle -> • « 
^Ufi>. EAP is a right angle - . . - 
Th* the angles DAFy eaf are equal 
Which is inpofllble - - « 
Confe^uentlyy only one perpex^dicidar can be ereded 
tfk a givcoi ^ain, at a given poin^ in it« 



348 

54 

5» 



26z. Jf 
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262. If ttv9 plains cutting each othtTt he ferfendi^ 
iular to /ome f/ain, their commdn fe^ion twill alfi h& 
prpendicular to that plain. 




Let the plains ab, cd cutting eacH other, be per- 
pedicular to the plain ae ; then their common fe^oit . 
xr will alfo be perpendicular to the fame plain. 

For let AE, EC be the common fef^ions made with 
^ plain AE, and at the point e to each of the line* 
iCiy ECy in each of the plains ab, CD ere£t a perpen<^ 
Ocular - - - - - - -p. 6 

Now the perpendiculars ereded to ae, ec in the 

plains AB, CD, are perpendicular to the plain ab. 2291 

' But two perpendiculars cannot be ereded to a plain^^ 

at the fame point, and on the fame fide. - 261 

Confcquently, both thofe perpendiculars muft agree 
whh E F, the common fedion of the plains ab, cd. 24^' 

Th r e F is perpendicular to the plain a b 

263. J/ 



1 



' f^" 4f4 prifin he cut hy a plain p^raiiil t^ its t^e^ 
thpfeQio% 'Will ht equal to the bafe. V 




Let ABCDjc be the bafe of a prifm, and fghix a 
ieaion parallel to it; then pghik is equal to arcde.- 

For join ad, db, fi, ig. 
Now bi is parallel to af, and to bg - - 1^54 
Th. Pty iG are parallel to ad, db - - ' 25^ 
Th. fi, ig are equal to ad, db - - oi 

And the contained angles Fig, adb are eqifal - it 
Th. the triangle fig is equal to adb - 
By the fame rea&n, each triangle in th^ fe5lion, u 
equal to its correfponding triangle in the bafe - .' ,t 

Th. FOHIK is equal to ABODE . . '. 
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(64.. If a ^llnie* hi tat hj a fJ^n far^l t» iti 
hafi, iheJiaiM iviU it a tircle, tfual U the haft. 



Let ABCO be the baft of a cylinder al, and efch 
be a le^OD parallel to the bale ; then efqh will be 
a circle, and eqaal to abcd. 

For let the plaihs ik'ub, iklc cut the cylindei 
thro' iti axil ie, and meet the fefiion in n', F, o. 
Now BM, cL are parallel to ik - - - a+i 
And MF, HC are parallel to IB, ic - - 358 
Th. KF, no areequil to IB, i_c - - - 9I 
Bat IB and I c are equal - - - - 30 
Th. ITF and nc are equal - - - -'48 
Sy the &ne reafon, all lines drawn from the point n 
to the circamference of the feClion, are eqnal 
ST». the feOion ifgh is acircle - - - - 30 
And the cirdci efch, abcd are equal - - 55 

Z 265. If 



C »70 1. 

»6j« ^ A ^ffjramd Is cut fy a fAimfarrfUJ t9 ity 
haje^ tbefiSiok tuiU. befiailar ta.tht baju 




Let ABCDE be a pyramid, and;pcRi a fedion pa^ 
lallel to the bafe> then fqhi u fimilar to abg». 
For FG, GH are parallel to ab, bc * - zjS 
Th» IB : EC :: AB : FG ' - , • •* • 193 
And EB : EG :: BC : OH • • * - 195 
Tb« AB : FG :: BC : CH - * - - 179^ 
And the angles abc, fgh are equal - « 25^ 
By the fame reafon, each aQ|^e in the fe6tion iaeqoid 
* to its correfponding angle in the bafe, and the hi/m 
abbat them are proportional - • *• >* 

Tb* fohi is fimilar to AikCD • . -^ • 16^ 

a66„^. 



26^. /jT a €9fte hi ad 1^ a plain .pafOilil t9 it4 ^^ 
th$f$Bion wUie a cifcl^ 




Let ABCD be a wcyt^ a&d bfg a iedUoa paraiUd to 
idw baie» then efo is acurcle. 

.For let the plaiAs adc, bdh cut the cone duongk 
kft axis DH9 and meet the iedion in i| g> f» 
No^ 1F9 iG are parallel to hb, hc 
Th. i>fl : Di ;: HB : IF 
And ftH : ni 



ac : la 



Tk* MB : IF :: HC : IG 



258 

193 
193 



But HB is equal to hc 

'JEh. IF is equal to IG 

By the fame reafon, all lines drawn from the point i 

tolthe drcumference of the ^sdtion, are equal ^o ic. 

Th. the fe^tion efg is a circle • - 30 



Z% 
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"WBf. Iff^mMi Br emus of equal uUiHuk'^fldMng 
mfOH the fame plaint he ati iy a f lain parallel /» /in^. 
hajei, the feSiens and hafes 'wiU he proportional * 




Let the pyramids abcde, FCRiLof equal al titodc, 
landing upon the fame plain, be cut by a pla!& 
parallel to their bafes ac, ph, making^ the felons 
MNOP, <ytsT, then ac : mo :: v^ : <y. 
For MKy QR are parallel to ab, fg 
Ph. £A : EM :: ab : i/rs ■* - - . 
And LF : l<^:: fo : qR - - - - 
But BA : BM :: lf : l(^ - . . . _ 
Th. Afi : MN :: FG : QR - - i 
And the fedlions are fimilar to the bafes - - 



Th: 



AC ; MO :; fh : qs 



«68. 'PriJkS: 



Vl66« Ptifins and c^indiTi^ qf iqHeils^J^4\^\f8n(i^ swbi* 
titdtf are equal t& a»< anoiher. . - n>. v , -.-.y 



/ 


/ 




/ 












.? 


« 






r 


• . 


• 


c. 






4* 






* 


/ 






A 


I 


/ 



B 



It 




J^et the prifm ab and cylinder CDy Have equal bafes 
A£, CF, and alfo equal altitudes £b, fd ; then the 
fcljids AB, CD are equal. 

For conceive them to fland upon the fame plaiti, and 
IP be cut by plains parallel to their bafes, making the 
cpr/'efponding feAions gh, ik, &c, 
l^ow the fedion c h is equal to the bafe a b • . 263 

(d the feflion ik is equal to the bafe cf - . 264 
lot the bafes ae, cp are equal • - « theo* 
!5rj^, the fedlion? h, 1 k are equal - - - 4? 
l^^^the fame reafon, every fedion in a b is equal to its 
Correiponding feAion incD- - - «>- 
Tk^ the foiids ab» cd are equal - - 246 



269. Pyramids 
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*fe ^€5. •^ftamids andconts of equal bd/e andttSitude^ 
4ire equal Jo omt another. 

Cm- .V 



>V^ 



»^«■> 





B 



Let the pyramids or cones abc, pep liave>ieqaal 
1>afes A By DE9 and alfo equal altitudes ; then the {blids 
ABC, DpF are equal. 

For let them ftand upon the fame plain^ and be etic 
by plaiiis parallel to their bafes, making the cotPt^ 
iponding fedions CH9 IK) &c. 

thw AB : OH :: DE : IK - * • ^ « 267 
Ai||d AB is equal to de -^ - • - -dact*- 
1*h. tjH is eqqal to iJt - - - - • f6f' 
By the fame reafim, every fedion made in a b c» is. e^pol 
10 the corre^nding ie£tion made in dep / * ..'' 'w 
Th. the felids abc> dep are equal - - <i%6 
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27O9 J globe is e^u^f tg a .fyr43m4 ^.Cif^, niAofi 
haft is ^qual to iis/urface,. and slti/udf^ is £fu(tltff tip 
ftmidiameterm 




Let the furface of the globe abcd, be equal to the^ 
b>fc of the pyramid efg, whofe altitude is the fcmi- 
dkuneter of die 'globe ga ; then the globe is equal tCK 
the pyramid. 

For let the furface of the globe and bafe of the- 
pyramid be divided into indefinitely fmall parts equal 
to Dne another, upon which as bafes, let pyramids be, 
donfitutedy whofe common vertex is in c, the center 
^rf the globe - - . - - - lyo 

'JJow the number of bafes in the furface^ of thc- 
globe, are equal to the number in the bafe of the* 
pytariild - - - - - - - con. 

And the pyramids conftituted thereon are equal 269;^ 
Th. the globe abod is equal to the pyramid efg 49, 

27'. Pri/ms 



[ 176 ] 

. 27l« Prifim and cylinders upQn tpudhafit^ ^refrth 

^rt tonal to their altitudes.^ 




-^E 




L)et AB» CD be prifms or cylinders kaviag- e^Hfil 
bafes AEy CF> but unequal alcitadcs ag, ch ; tbea 
AG : CH :: AB : CD. 

For in CH the greater altitude, take ci equal to 
AG the lefler^ conceive ci, ih divided into parts equal 
to one another, and plains pafling thro' eacn point of 
divifion parallel to the bafe cf. 
Now each fedtion in cd> is equal to the bafe cf ^63 
Th. thofe feftions are equal to one another «- - 48 
Th. all the little folids into which cD is divided by 
the cutting plains, are equal to one another - a68 
Th. CI, CH and ck, cd have equal ratios - - 159 
Th. CI : CH :: CK : CD - - - - I60 
But AB is equal to ck - - - * a68 
Th. AC : CH :: ab : cd - - -t - 56 



272. Prifims 



port tonal to their bafit^ 




Since all piiAift aiki qcUodrrs. uf •(UmI bMf ^nd 

A'9» AG* wbofe b^fei sun ad^ ai, cepse^t, ^i|>i irifim 
Q£ pylinderi of i^qu^ almndc f(^| tbea ar : 41 :: 
A> : Ap, . 

.. iox «paceivq vi^ pj^ 4iyuUd iato parts cn^ual ^ oait 
another, and plains drawn thro' each point Qf dfvi^pn 
pjir^el to Ao or Bii. ^ , . . 
. tfov each fedjpn in^he fqlid aq is ^qp|ltp 49- . ^ 
> .^b. the regions ^^ eqyal to oiye aa^clief •• - 49 
;/iUi^ Ihefc^ionsin AEjurcpv^Hel • - $|f 
« 7h^ thejittle j-edaqgles i|} a 9„ 4 ^ ^re eqjiaji - 94 
V All4 tliiB lUtlr.prifsis in A B, AC %r^ fiqpal - • ;^ 
.'Tb^ APr AB and ab, a.c havf pqual ratios - 159 
^-!It)u AP .: AB :; AB : AC • » • . 169 
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273, E'very 



I 178 ] 

, fyy Pff^ ^md.ejfitMdert an tftult idMjfiiiaJa mid 
tJtitiul».artrmfr«taUjpr^irti»mJ. . . ■ 
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Let the prifins ab^ cd have their baies ae, tt^ and 
aldtudes bb, fd reciprocally proportional; namely;*^ 
AE : CF :i FD : BB ; then the folids ab, cd are eqoal. 

For in the greater altitude fd, take pg equal to 
the lefTer bb, and thro' the point c,' let a plain be 
drawn parallel to the bafe of the priiin> making tW 
ie£kton GH. ^ 

Now AE : CF :: FD : eb 
And Fo is equal to bb - - 
Th, AB : CF :: FD : FG - - ' . 
Btit CD t co:: FD : Fo - - . 
Th. AB : CF :: CD : CG - 
Ag. AE : CF :: AB : CO • - - - 
Th. AB : CO :: CD : CO 
Tht AB is equal to cd • - « 




X 179 I 

third part ofafri/m-having the /am b^fil mJ abUndg^ 
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, Let the triangle a b c be the bafe of a p3^amid a b c f* 
and likewife of a prifm, having the fame altitude; then 
th^ pyramid is a third part of the prifm. 

{•"or let PEP be the oppofite bafe of the prifm» an^ 
Join A F, FBy bd; 

Kow the bafe acf is equal to the bafe a dp - - 91 
And the vertex B'is common . - ^ ^ 

Th* the pyramids ACF B, ADFB are equal - - 269 
Again, the bafe adb is equal to the bafe bdb « 91 
^nd the vertex F is common - .- - - - 
Th. the pyramids adbf, bdef are equal - - 269 
But the pyramid adbf is the fame with ad^b, being 
contained by the very fame plains • >- . - • 

7^* the pyramids acfb, adfb, bdef are equal 4$ 
And the prifm abcdef is equal to thofe three -pyra« 
jhids - - - ••..j2 
X^.^^My or A bcf is one third of abcdef 
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275. Evety 
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Let tlic figure abci>* be fli'e cofiimoii bafe of ;a 
pyramid ABcb'fti, •atid a prifm A'feiK ; tlien die pyra- 
mid is a Aird part rrf* the pftSh. 

,ForjoinAD,.DB, Fi, 10,* 

Now' upOft eadi fritihglfe k fee bafe abcde, '« 
conlHtated a pyramid arid k priTm, of fhe* (ame 'altt-";, 
tadc - - - - - - - cori/;. 

* And cadi df Afcfe pyramids !s a third part 'of eacK 
prifm, having the fame ba;fe - - - 274 ^ 

'Therefore, all flie |jyraLtoMs ^afen tbgeftier, area 
"^H^iA part of adl the prifins takdn together - - ['^\ 

But all thofe pyractidfe cottlpcJfe^epyraiffid a b c d fli} 
tmd alj thefe prJfins coinpofe'die'prifin AB^r« 

Th, A*tfcT>siisonethirddf AHiK - . ^ 

^6. 4^1^ 



tii fame hafe and altitude* - ' ' .. ' *^ 




r 




Itf there be a cone abc, and a cylinder abde kavis^ 
tHe fame bafe and altitude; thentthe cone^h 'One third 
of the cylinder. 

Por let there be a pyramid fch» anda^fm-Fernf, 
li^Ving an equal bafe and altitude .wkh the ^one ai^ 
cyliti^er -- 

lipWthe prifm fi^ is equal *to the cylinder .a-b - ^2(68 
And the pyramid fgh, is equal ^o the cone-A^ac m^ 
'Bfat the pyramid fch, is one third of the prifm 
ri- - -: - - - - «75 
Th« the cone abc» is one third of the cylinder ad. 56 



277. Pyramidi 
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S77. P/ram^ ami corns uf»n tfutd ^mfesf i^'frQ- 
fortional to their altitudes. 



s^->..\^*\ 
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Let ABC, DEF be pyramids or cones* with, eq^ 
b^t^Sy bat unequal altitudes cg, fh \ then cg : kh.^ ' 

A-BC : DEF. 

For prifms or cylinders having equd bafes, arc pro- 
portional to their altitudes • - - ^7J|. 
' Namely, cg : fh :: cyl. : cyl. - - - ^%jy 
But quantities and their third parts are proportionaL-;^^ 
And -pyramids or cones abc, def are the third puffl^ < 
~of prifms or cylinders, of equal bafe and altitude* sgtl^ 
Th. CO : fh :: abc : def - n • - ij^j 

278. Pyramds 
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,^7$^ Jfp^tladdt.aHd C9IUS tf equd ebHudi^ art pre" 
portiwdl to their ba/es. 





Let ABCDEy FGHiK be pyramids or cones, with 
^tttl altitades, but unequal bafes ac, fh; then as 
the bale ac to the bafe fh, fo is the folid e to the 
folid K. . 

' ^F6r priihis or cylinders of equal sdutude, are pro* 
jfortioDal to their bafes - . - *. 972 
Namely, ac : fh : prifm : prifm - - ^71 
Bttt'^antities and their third parts are proportional. 174 
Atiid pyramids or cones e, k, are thQ. third parts of 
^tSfins or cylinders, of equal bafe and altitude • zj6 
Th« AC : FH.:: abcdb : FGHIK - • 173 

279, Corollary. 
Pyramids and cones are equal, ^whofe bafes and ahi^ 
iuefes are reciprocally fro fortional - - 273 
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king iylindgr. • 
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I<0C die fifuitre ABCo> tlis ts&nglc acd/ and the 
qaadnat Ba1^ nvolve aboot cd as an ajcis; aiKt^^' g ii i^ 
.rate dr cylinde]! avek, die ome afc, aad ihp»'lMH 
iniiphere BDE ; then bde z: f abef. 'i • 

For let GH be a £i6iion'paraiUi la tbe bafii df'idie 
cjrlmder, and ae be a fefUdn theo* itr taas^ ^a&ag'tiiA 
f«t>mer in I) K, b, M, K* 

Noiir it is evixicnt by the conflira^im of t&A i^59u«, 
tWt cx» c», DA, GL9.L{| ai» equal - - 

Mim^ dutii. :=:.Lie, ■Lz::L»fff «i =: lc, and ^e 
a«{ks at the point l ase sigllt aaglos. - « • 






i.^ 



Th. CI* = 

Th. at* := ti** + KL 

Th, 4GL* — 41L* + 4«:j;.* 

Or GH* = IN* + f&M 

Th* Gtrele gh = circle in 4- circle km - 



i» - 



- 100 

- 56 

- tio 
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Tlu the ring gi, «^a round the hemisphere, is equal ^ 
to the circle whofe diameter 1^ km - - 50 

.. .B^. the idfXSLt ce^fony every (edlion made in the cup 

^:)yi;e..roIid abidnef, is equal to its correipbnding 
.fedtion in the cone afc. 
Th. ABiDNEFJs equal to the cone afc - - 246 

. , fiat the cone A F c is one third of the cylinder a f b b . 276 
Therefore^ the folid abidnef,^ is one third of the 
cylinder A FBB - - - * *- - 56 

N Th. the tiemiiphere bde = f a^eb - - 50 

ta- . . . • Corollary. / 

* 28 r. A conif gloSe^and cylinder circumjmimg them, 
cot ^ proportional to the numbers l> 2, 3. 
^\ 282. A ghbe is four times a cone, <wboJe hafe is its 
i^ gteat circle f and altitude its femidiameter. 

^^^ Bb 285. Tttf 
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2^3. Thifurface oji a ^obe h four limes the area 




liCt the globe abcd he cut by Ae plains ABCt, 

FUCG faffing through A^ cenlfer b, p^fpcftdicular to 

^ach odier. whofe common fedtfon ac is a diamd^'itjf 

thfe ^l6l3te ; theh fte Ritfate oF the |;lobe is F6or fimta 

the tittfe Whofe Aktttfet6r is AC. 

¥or let Atift, Ffe Ji bfe cones Whoft cbrnmon tltittiS^ 
is the remldrametefr bb» and let thh bale >tQ tif th|| 
gTBlater cone hi eqnA t6 \he fitfecfe x)f the jglobe. , It 
.Now the globe is equal to the cone fgb - * 2 jo 
And the globe it four times the cone acb - 2^ 
TK; the cone fgb is four limes the tone acb - 50 
Th. the biife fg is four times thebafe ac - 27ft 
Biit 'the baTe fg is cqtaal to the foxfact o/the gtebe. f on. 
Th. the furface of the globe is tour tJiftVs Ae irc^;*??*' 
its ifpcat <arcle, whofe diaipeier is ac . - \ - ^ jj6 

284. T2fe 



284. The fur/aces offimiarfnfiu mr0 fflf^m^ 
to the /quarts of their correjpondin^ Unes^ 





'] Let Ak, L$ b6 fimllar prifinsy wKc^e bafes zft ac^ 

LN, and A By LM corrdpanding fines ; then AB^:tM^:: 

iurface of AH : furface of ls. 

For AB. : LM ;:bc : mn :: cd : no, \cm 

Ti. AB*:'LM*:: bc*: mn*« cd": koV&q. 

^t AB^: LM^:: ac : in :rAG : lr. &c. 

To, AC : LN ;: ag ; Lit :: bh : V^^t 9cc» 

Th> AC : LN :: furf. ah : furf. .t.|| 

1a. ab^: lm*«: furf^ ah : furf. \,9 

^C^ ' •• 185. CoKJlary^ '" '• ^ *'^ 
'^'^Tbe fliffaces of all/miar/fUJ^ m^eke ihe/fUMref of 
^"ibivr'iorttJ^ion^n^liniSt tdng eomfofid of'eftt^l iinff* 
^'tersi of/imilarpartr. 



,r • . ■,«> ^t ■/ 



- «07 

- >7I 

- «7r 



•»■^V 



' ». J « 



Bbi 



a86^^ 



1 



[ U88 i] 

^960, Iffirmt liMff ar$ frcf^Uofui^ ihw cuius ^ff 
aljb te fr9f9rtional. 

N 

li /\ .j^ 




/l\ 


•»••*••■•• •••■ • 


il 


1 


•• •#••*■»«•••»•• 


• 

i 


1 




\/ 



ABC D E F G ir 

Let ABy CD, BF, GH be proportional lines* wHofe 



CD :: EP : (^hi 






BF 



cubes are ai^ cl» bm» gn« and ab 
then ai : cl :: bm : gn. 

For in ol» qN take op, qjL equal to ab, bf or st, 
TMy each to each, and let px« kz be fedions parallct 
to the bafes oc, <^« 

: GH ' - 
: c<^ - 
: cp - 

GR 

GR» - - 

CL -> ' 

GN. - 



:: BT 



Now .A B 

Th. AS 

But 

And 

Th. 

Ag. 

And 

Bur OP : OL :: QR : ^9 by article 56, being dqual^' 

to ABy CD, BF9 GH each to each ■ ^ - - ^ccki»^ 

Th. CP : GR :: CL : GN • - - - ^ i;^JfJ 

Th. ' AI : BM :: CL : GN - - . <• - it*)^ 

Tki AI : CL :: BM : GN - - - - 17^- 

287. Simil^a' 



CD 
CO 

AS : CO :: ai 
BT : G(^:: bm 
EM :: CP 

OL :: CP 
<^ :: GR 



AI 
OP 



theo. 
207 ' 
472I'- 
274/ 

i?j 

271*1 
27li 






t .«» 5 • 

•i%7. SmUar fri/mt art pnfoniwnt f» ihi^ tHa 
of thtir carrtjpsnding Hats. 




V 


\ 

'J 







Pi'' 






> 


^r 


7 





li 

Let AE> CF be fimil.TT prifms, whofe bafta are at^ 
CT, and AB, CD corrcl^ onding lines } then, as cnb« 
of AB : cube of cd ;t ab : cf. 

For make ac, ci equal to ab, cd, let ch, ie be 
fefliiQns parallel to the b^ifcs, and ln, oi^bc thp cubes 

of, AB, CD. 



New AR : AO or ab :: ae • 


AH - 


- r 371 


A,i. c. : c, o, c» :: c, : 


CK 


- - J71 


But '. AK : AB- - - :: C9 ■ 


CD 


- HS 


Tht'. AB : CF - - - :: AB 


ckW 


- - '75 


Agi,iJ.MarAB'; at ;: lh 


AH - 


- - 27a 


AmJ.-;OPorcD*: cv :: aq^ 


OK - 


- - «7a 


E«tiABh AT - - - :: cd' 


CV 


'Sll 


tL,ln : oq^- - - :: ah 


cc a 


- - m 


Th,' LN : OQ - - - ■■ AS 


CF 


• '71 


Or cube of AS! cube of cp 


:; AE : ce 


2I8. Coral- 



t t90 i 



288. Similar tylim/er/ art proportional to the cubit 
$f their m:^eiy or diametirs off heir ^^^; ^ti^ of tin 
nu^ittuU nmth fri/ms yf equed bafe and a 



Jmn9 magitUtHle wth frifms if equal ba/e and aiti' 
ittde, - - -.-,.- - - a68 

289. Sitmlar pyramids and conis art profjK^oHolf 
the r»*M of their torrefpondtng lines i htn^onekttr^^^ ' 
of prifmst or cylinders ^ tbeU have equal bafes and M' 
tn^s. - • - - - - - 276 
V -^z^. The fnrfbces of globes are proportioned to the 
fquares of their diameters ; being four times the areas 
^ their great arcUs* .- . * r - ,283 

29 * . The magnitudes of globes are proportional to tbi 

cubes of their diameters | being tnoa f birds of their cir** 

. tuit^cribing cylinders. - - * . - a8i 

292* All famlar filids ar^ as the cubes of their cor* 
refponding lines f becaufe ti^ey are cempofed qf fopd 
fUimbers ofjimilar parts. ^' ^ , /, ^^^ 

. * . . . .s. bnA 

... .ftaowT 



I 



\ '«»< ll 



I I !■ 



«B*l"«P«^i*P«<«MI« 



i-4. 



Ml 



■■ 






B 



O K VI 






., ^. ,.^ .^ - Problem i. . 

" Vsj3. l^i« k^gt<ven ftrait line ajb, i^$iuA$ a» /f«c% ; 
lateral trimtsU. . , ,, 



V,. . 




ACy CB. 



J^boat tlie center A, wiih the radios a By defcHlyt 
the clrck bdc, by article 4o, alfo about the center B, 
the radius ba, defcribe the circle Ate, andjdft 






For AC b eqaal to ab 
And BC IS equal to ba - 

Th. AC is equal to bc - • 
TU i^^tftf CA are equal - 
Th* the triangle abc is equilateral 



Troblem 



. [ '9* ] 

. Probfem 2. 

cpf. FfMt a gi^ven point a, to dra-w a tine that 
foaU hi iqa^to a gi*u^nfirait line B^. » 

1) ' ■ 



Join AB, and npon it make the equilateral triangle 
ABD, produce the fides da, db, to E and f, about the 
center b, with the radium bc defcribe the arch cr, and 
about the Center d, with the radius df, defcribe the 
areh FB. 

For DE is eqnal to DF ... - 30 

And DA is. equal to db - - » • Con* 
Th. AB is equal to bf - - - - 50 
Bat BC j^ e^nal to a p - - - - - 30 
Til* AE-isequal to £C . -* • - 48 

z Pj-oblem 



C »93 ) 

Ptoblem 3. 
^ 295. 9W mnequal Jirait iinft AB «r/ CD hiiig 
gi*uent to take .ap»t tf tbigrtatir tbatJMl ti ifual ;. 
/• the leffer, * 




From the point a draw the line ab eqaal to the 
line. CD, b/ problem 2> and about the center a, with 
the radius ab/ defciibe a circle cutdng ab in f. 
For Aris e<]vial to AF - ^ - - 30 
And AB 18 equal to cd « - - - • cqh 
Tlu AF^equal to CD - - - - 48 



C9 



Problem 







On the center b at any diflance ba defcribe the archr 
AC, on the centers a and c, with the diftances ab^ 
CJK defcribe aichos c^ttisig €s^\ Qth^p ^ d^ apd draw 

B.IU 

For join ^p, pciCA. 

Npw ABy BCy CD> DA are equal ^ « . coi^. 

Tib. the angle bag = bca m \m ~ ^ 

A^d the angle D AC = pcA - - . - .^ 

Th. the angle BAD =: BCD - - - ^^^ 

Til* the angle ABD =:: DBC - - - 62 

Problem 



t 195 ] ■ 

froHem 5. 
197. ^di-vrnhgitjen finite /rait iiiie\'i till* tiM 
iqualpartt, or to biJeH it. 



AbtMt the centers A atid b, With any rSi?ul greats 
than half the line, defcribe drcfes catting one another 
in c an4 d, and dian- co 'cotting aB in e. 

Foribih AC, 'CB^ bd, da. 
Now AC, c», BDj DA ^u« equal - - C0n> 
Th. the angle cab := tB.A - • 1- 63 

And the angie DAB = DBA - - - 63 

Th. the angle CAD = c«D - - - 49 

Thi th&angle acd = bcd - - - 62 

Or the angle ACE = BCE - - - - - 
Th. ..--.-Ai = EB- - -■ ' 6i 



1 



[ «J6 ] 

PraUm o* • 
198. T0 ma a, perfem£adar U sihfim firmt Urn 

F 



::?ic 



/ 



/ 






V 



A £ 



£ 



About the center c, at any diflance, deicribe.a drde 
totting tlie given line in d and b, aboqt the centers 
pandEy with any radius greater than cp defciiije 
drdes cutting in p, and draw cp. t 

For join dp, pb. 
Now CD is equal to cb • - • - 3<^ 
- - - DP is equal to pb - - - . • cqiu^ 

And cp is common - - - . .-. • ♦ 

7h. CD,DF, pc=: CE, BP»PC eachtoeach« - copf 

Th. th(B angle dcp z= pcB - - -. . .* 6^ 

Th. CP is perpendicular to A B - - - ^ 

6. Other- 



J 



6. Otliflnrifi; 




ir 



..h'. «u 



About the center c defcribe a circle AdiB« op the 
center a oit the circle in d, on the^ center d deibibe 
the arch fe, and on e cot that arch in Ft all witb 
the iame radios, and' draw cf. 

For join ad, df, fb, ec, cd, db« 
Vtow the triangles AoCyCDByEDF are equilateral. QQn« 
Th. the angles acd> cde, edf are equal - - 60 
J'h. the angles DC Py DC c are equal - - 6^ 
Th. DC F is a right angle ^ - - - • 9 
Ag. DB is parallel to a B - - - .•79 
Th. the angle acf is equal to dgf - - 83. 
Th.* ACF IS a right aiigle - - . - 54 
•Jli. CF is perpendicular to ab - - - 9 

Problem 



I »9« I 



Problon 7. 
299. From a given point a, to let fall a ferpeudi" 
cular upon an infinite ftrcut line bd. 



JB 




About th*e center a, defcribe a circle at pleafurt 
Ctfttii^g the given line in c and e, about tbe centers 
c and £, with the fame radius defcribe circles cutting 
one another in f^ and draw af cutting bd in g. 

For join ACy cf, fe, ba. 
Now A Cy OF are equal to A E, ef • - con^ 
And the ifide af is common - - - - - 
Th, the angle jcaf is equal to fae - - 6§ 
Or the angle c a o is equal to g a B 
Th. the angles cga, age are equal 
Th. AG is perpendicular to bd 



62 
9 



7. Other. 



7. Qthei:vvir<;% 



y 



B C\. 




fin the given line bd aflame the center c, with the 
vs4ius CK defeiibe the circle A&P9 cutting the line ii^ 
!».. about the center e, at the difiance ea de&ribe tkcr 
circle AGFy and draw af cn'tting ed in b. 

For join AC» CE9 FEy EA. 
Now CA is equal to of - - - - jo* 
• - - ea is equal to bf - - - - 30* 
And the fide CB is common - • * 
Th. the angle acb ~ ecf - - - 66- 
ThI the angle ahc = chf - - - - 6^ 
Th. ah is at right angles to bd - - ^ S^ 

Problem 



t »eo 3 



r* A t* 



Problems; 
300, 7i mah g triamgle^ wheje fiies J^^ ii ^ijw/ 
H tbm pyem Jhmt Um§s AB, BC,^ cp i frinkied imj 
tw rfthm taiem ftigetkr iegnater ibma the third. 




1^ 



Aboat die center b» with the radios ba» deicribc 
tiieetfcfe ayf; an die cent(9rc»; with ^ die ntsiwIXDy 
^eftdbc the:caide~9CF, and dnw,BiF» «c. . 
For 8P is equal ddba* •.>.^.. .« 
'Ukltti cp is equal tO' CD - - . ;t • -., .Jp 
'SRIi; BFc is die triangle leqidiol* . v ,< : 



» #*. 




•►•V 



« 



4 • n i 



u, . • < w 



*' -.i 



/♦ maii an fugUt^ual to a ^'ven,anlliQ^u , ;, ,: .^ 



i 







*"' Mske AS «qaa!to oc> bfprpbtetil 3, eifeCI Bf» tt 
perpendictikr t<| a'b; d c; eath to eadi, by ptoUeia 6^ 
make Bf equal to ct, and draw af*- -"- -'• "" 

For a B is equal to DC * • . «# • • CQA* 
Alfe Bi^ is equal to cb ' - - - • -*- •»• colflu 
Th* ab» Br areequalto be* cB«||ebt6ei(;ii »~* 
And the contained angle) a b r» d c b ate eqtial • {4 
Th« tbe angle bat ireqaal to cob « ' • $4 



Dd 



^« OtaST^ 



IMVf lOT 4iQ|lr ApHim* JWfff >ttl|||p VflP« 



i'.v'i'v^?:, ^> 




About di« center d, with the tadio) dc» deferibe 
Itor Ai is e^nal l« dg • -^ % i *v : «# 



T&i die Migle a is equal to &e angle d • -66 



ProUtm 



I 



( Ml I 






"St 




iJIS'J 



4 « 

r U 



« * 



join 4»ft iMltf iM a^e DAB ffoaf 10 t£e«^jki4 
bx proUem o» and tlie dung is odiic* 
INf tSt angle da» =: abb - 
4ttii tlicy aiv akernataaiitici 
tt^' JUi u faiilld^to B0 



# 4. 



'41 



* # 







rr»(dc'^ 



i mi 




' .V 



In tKc given Imc affumc tlic |»int b, and about As 

ccptcr A, with the radius ab, dcfcribc the arch ^o, 

iikirEb e<joal to KAp on the center c, with the nuBni 

£i\ t\xt tht %xc}i Bt in n, and draw iyb.' 

' Forjoin-AB'/Xc, cd:' 

Row AD rz Al, CD = Ct • • -i * ^i • 

Aftd bTj is cqaal to b a * • * • ' ^ . ' . c< 

Til. ftA, Af , BC, tD are eqii^ ' ' * '' ''-^ 

Xiid the*fid€ ac iJ cbmaion *-' '• ' •.•• * '^u '** *d' ^ 

Hu cp, DA» Ac = AB,Bc, CAci^tbeaidh -^^a'' *H 
Th. tlieangle CAt> == ACB "^^ - • - 66 
Th. A b is parallel to BC ..... j^p 

.Problcni 



rr ^•f t' 



Jhmt line hJ^9 



D 



/ 



« * 



I ■<■ 



I ♦I •• •« 



^4 n^ ♦♦*.s»i 



' "^ H 



B 



•^ •<•> 



^ Praw A D at right jingles to ^ b, bjr problem 6» n^^ 
AD eqtial to ab, draw pc paralkl tq , a i^« . and a^ 
parallel to ad, by problem lo, * \ • / 

[qr A BCD 18 a parallelograai * 

Qi« AB zs DCy and ad = bc 
n, AB, BC, CD, d'a are equal/ 
And the angles are all right aisles 
Th. ABCQ^iiiaiqaai^ - . r 



•>». 
^ ^ 






4 K 






PtobIe»;r 



.x'^ \ir 



/A t . 



[ 



< 



r# 



Pipbhi t</ 



^.'.fc* 










• 



►c; 



.'H 





. , ^ pfc»fttr^ and ff |M9n|!),^t^;««^, 
lo, iji Ac» BD, take thcfffffuM 
ptitf rf anjtlcngA, li«piifly,j,ii»*>f, Wl* 

^pt&igthegiveiiJiiMriiiini^L.,, jiA..«.*tiiT 

for join BCr 
H<Nrre^ OB are equal and parallel • • con. 
Il^fv^*^ parallel to cb • « • * 9^ 
]!▼ die fiune itafim bh it parallel to cb • 
9at AB» BFf re are equal • • • « cob« 
7k* AI9 ilUy LB are eqoal • • « «^ - 101 



PioUcm 



t m J 



A.^-^t ^ p r iB 



7W ^ 




liti die gives ndo be that el^ ilr «i % dmr ac at 
|lfiiA^, $a^ifk it td^ Ai^ c^imi tq«i^ and oc 

f%f Atf : M :t At : tv • • • • ,, ^ 




TK M** ::' A9:\ji 



s. «» 



.no3 






'\. 



H ..5 



"V « ■. *. 



I» 






^/r* •:?':■ Li 



fltSiOD 



% Mi I 




^ - . , . , - m . - . 

liet AB and bc make a Rrait ItnC) draw ab at plea« 
rar^, and iii it take ad equal to bc, by problem 3, 
Jpia bd, draw cb parallel to bo, and oi will \M tke 
Tine required. - * , . . 3 

^IPbr ar: bc :: ao ': OB • * • * '* * y 'tig 
'^And AD is'equartoBC* •' • **--.'• ji ■ cdn. 
Tb* AB : BC :: bc : db « * • * ^^ 

Moblcni 



I ^ 3 

Jhaitiinei ab, BC, CD. 



♦fS»1 



;'\i*. 




-» • '1 



Xet AB aiil Bc make a ftraitlinf* deaw. ap. at. plea- 

jfore, and. in ap take AB^eqnal to cd, join bb> Axvsh 

'.'^^ iPltr4)Iel ta BBj, and sp will be. the line Itqaired. 

For AB : BC{: AB : BP ... .-... |80 

;ApA AB is equsA to^D . *;.•*< * * ^* 

SCi, AB : bcl:: Cft : bp, -. ^ * - . • - |^ 



.3? 



Ee 



Pjroblem 



fTio-.;;;;!! 



[ »i€r } 
ProUen i6. 
firmt Ums ab^ bc< 




- Let AB and bc make a ftrait line, divide AC equally 
in Dy by problem 5, aboat the center d, with the 
radius da or dc defcribe a (emicircle abc, and diaw 
BB perpendicular to ac, by problem 6^ * 

For join ab, bc. 
Now ABC is a right angle . -* «• • - 15^ 
And EB is perpendicular to ac ^ • - coo 
Th, AB : BE :^BE :-BC - - - • - 199 
T)u Br is a mean proportional « - - 161 

Psobtem 



i: «j 1 



Probiem 17. 
309. T9 nimki a fyuare 9fiui $o€igiv0B r$ihmgU 

ikBCD. 




A J P 



Produce ab t6 e, make be equal to sc, bjied ab 
ia F, about the Center f defcribe the circle agb, con- 
tinue Bc to <3y and upon bo defcribe (he fqu^e 

BGHI. 

Forj^Fo* 

Now ab X BE + F^* = FE* • . - • lH 

And BE = BCy FG = TB - - - con* 
Th, AB X BC 4- FB* z= ro^ - - • S^ 

But - - - - BG*+ FB*= FO* - - - fOO 

Th. BG*+ FB*= AfB X BC + ^'B* - - 48 

TJi. -BG*- - - . — AB X BC • . - 50 



Or BGHi « • • .::: 



ABPD 



. 61 



Ees 



Problem 



Z^ 



[ aw ] 



ProUem i8. 

■3'<k ?« mak* m nSmt^ mfmt a g^^m trait bat 
on, tbat fiaU bt tfu^ t» a p<veM triamgU htc 




H 



iG 



I 

• 
•J 



H 



Prodoce ab to d» make bi> equal to the g^ven linCy 
\AitBi AB in B^ ered bp at right angles to ab» draw 
TO, OH parallel to bf* and lci pandlel to ad, cuttuig 
So in Ky join dk, which 'tx)ntinue to p^ and draw tr 

Fhralid to bd ; dien ghik is the redangle required* * 

For join CB. 
Now the triangle a CB = bcb - » • 
Th* .ihetnamgle ABC =2BCB *^ 
But the re&angle. ek ±:2Bcb ... 
Th. the triangle abc = bk 
Ag. the redbiagle 6i = eic '•• •- ' 
^h. tbere£kangle ci = abc ... 
And the line - • gh s= bd , 



96 

49 
98 

■4« 
99 
48 
9« 



Problem 



r "J } 

Problem' 19; 



ABCD. 




. Prodace ae to e> join db, draw CB paralM to dBj| 
a^d. jpin de. 

for the triangle bdb ~ bdc - , - - 95 
Th. the triai^gle ^bf =: fcd - - . - 56 
TH. the triangle aed =? abcd - - •'4^ 

Remark. 
* J?jf means of the preceding problem (iS) « rtBangk 
.^ may he made equal to any gi<venjirait bned figure y fiffi^^ 
. . dividing the Jaid figure into triangles. 

*■ Probkm 



m 

Problem 20. 
' "512: Ti nude a trimigU e^tud to ap'ven pe«teigm 




/ Produce the bafe ab bodi wa^ to f »id 0| join 
DA, DBt draw BF parallel to da, cg parallel to db, 
alid joia fd> dg« 

^or the triangle adf z= adb - ^ - or 

And the triangle bdg = bdc • - ' - 05 

Th. the triailgle afh =: hed- . , * . |o 

^nd the triangle bgi = icd «> «• - jo 

/Th. the triangle fgd =1 abcdb - • ~ -49 

Remark. 
After the *very fame manner as this problem iefol'oeJ^ 
proceeding ftep by fiepy a triangle may be made equal t9 
fi9^ given ft rait lined figure* 

Problem 



i "i ^ 



Problem 2i« 
313, Upon a given ft rait lint fg, fc maig ^.fs^^ 
Jtn^lar to a gi'ven figure a B c p E . 




Join AC, ADy make the angle fgh ecpi^ to abc^ 
epH equal to bac» phi equal to acd, h ft equal tO' 
Cad, &c. by problem 9^ and the thing* is done. 

For the angle phquacb - - 

And the angle pih z;;: adg - - - . 

TJi. the angle ghi is bcd , - 

And the angle hik zz cdb ... 

Ag. AC : PH :: bc : GH 

And.AC : PH :: CO : HI 

Th. bc : GH :: CD : HI 

Tlu PC HIK id fimilar to abgde «- « 



8/ 

173: 
16$ 



Problem- 



I al6 ] 

Kobfexn 22. 
3 ^4. ?9 mah afgnrefmlar to a p<ven figure a B CD, 
€aui in the giym ratiff to it of m 4o «• 




Prodoce ba to s, find ab a Ibiirdi proportional to 
m^ Mf and ba, by problem 15^ upon die diameter eb 
defcribe'thc femidrcle bpb, draw a f at right angles 
to BBy make ag e^oaT to ap, and tBe figure aghi, 
fimilar to abcd» by problem 21. 
For ab': ab :: ab* : ae x ab 
And 4F% or AG*=-* ab x ab « * 



Th. 
But 
Th. 

Ag. 

Th. 



AB 
AB 



AB 



AB 



«. 



AB 
AB 

AC^:: m 



•• HP 



AB*: AG' 

m : n 



; AG* 

n • 
n 

ABCD ; AGHI 
ABCD : AGHi 



•8+ 
56 



*75 

SIX 

»7S 



Problem 



PiohletB 23.. 

J$gm»tfif^ circU^ jbat JfoU ctmiain cui mgk giualt$ 
a given angk €• 




B C 




. Mnk« »^ Wale^BAp equal to Ih^ givca angle c, 
Was ?* Og»>J>Sl«» ^ Ao. b»(f *» P ^ **^f*f 

.^^nsrDW^Hlw «>>?. and ^b?*? *« «"»" =' '^^f 
'theradiusEAOrE'Bdefcribe,<l)^,fegmentAGB. " ^. 

..;, ForjOW AC, q«. 

jifr^w AD. is a tangent (JO the circl?' 

^Th. dl»al^ BAD = AO» T 

.wd^ ^e angle BAD =: c 
jrTii- tliftaogle Aob = c - 






Ff 



Frobim 



«Mi'. 



L *i« 1 



23. Othcrwife* 

% U0OH m fi*oin ftrait lint ABf to d(/cfiie tie foment 
9/ a drckf that Jhalt contain an angle equal to u gboen 
angle C. 

, F 





'Make eacli of the angles abd» bad equal tp toe 
di^lerence between the given angle c and a right angles: 
and about the center d» with the radiu3 da or db, 
defcribe the fegment AFB» 

For produce ad to e» and join af, fb, fe. 
Now AE is a' diameter of the circle ' - ' - • coBf 
Th. the angle afb dilFers from a right angle bjr' 

b;ab . - ^, . - . ''"*... *^ 

Alfey die angle c difFers from a right angle by b a^. coii^^ 
Th. theangle afb = c - - . • 50 



Problem 



[ ««9 1 

t 

Pn)t>lem 24. 

. • , * •. 1 • 

jtSi The hafe of a trianglty the veriicU angle, em^ 
the rath cf the fides, are gi^uen h make ^ihe ti'iangU* 




Make the angle acb equal to the given angle, and 
CD to CE in the given ratio of m to n^ join ed, and 
continue it to p, draw fa parallel to cb> ^d.4* 
parallel to fe. , ■ 

For the angle fiDE = CAB - - - -. Sj^ 
And tbe angle ced 1= cba - - - . - ^i-. 
Th« the tiismgles dce, acb are equiangular - 27 
Th. DC : CE :: aC : cb . • • 1 \^^ 
Attb PC : CE :: ^ :» .- • - - .con«. 
Th« AC : CD :; m : ff - - - - i^j, 
Aiid AB is equal to fb - - - ^r- . 9*. 

'rh« AB'^ is the triangle required. , 



./ \ 



F f J Problem 



[ w« 1 

317. The magUs at the bafi of a triangUy and a line 
johdmg the *vertcx and nadOe of the hafe^ are gi'uem to 
ikaHe the irtan^. 




In the ftrait line ab aflume de^ dp equal to each 
Other, make the angles peg, epg equal to the given 
imgles at th6 bafe each to each, join dg and contidae 
it C6 c» make dc equal to the giVen line, and drav(r 
lb A, CB j^!arallel to ge, gf. 

For the triangle acd is equiangular to egd, and dcb 
Is equiangular to DGP - - - - 83 

Th. CD : GD :: DA : DB • - - .. *^9^ 
And CD :.GD :; DB : DF - - - *i93 

Th. DA : DE :: DB : DP » - - - - 173 
Btit DE is equal to dp • « * - xfyi* 
Th. DA is equal to db * - - <- khj 
Th. ABC is the triangle required. 

Problem 



[ «I J 

Probtemi 26. 
^l8. The *veriick angkf a Hi^ jcnhlng the ^Mex 
and miidk rf the httfe^ and the ahgte rhade fy ikefidd 
line and bafe ; are gwen to make the re&dkgie0 




A K 



Ifi dib fb^t Kne ab id^-^^t, of ^qttiH t6 Mch 
other,- make^ the angle BOjCS-^ttsil to the giveil M|;!e,- 
and DC c\]ual to the giveDrlme, u{)oii cf d^/^ribe* the 
iegaieikt of a circle that will contain the venital dttgle, 
foy probleih 23, cutting oc in c^ join ao» c^t^^- aiid 
draw CA, CB parallel to ge, gf. 

For the triangle acd is equiangular to <goV *^^ 
CB is equiangular to DGP - - - 6^ 

'h. the angle acb — eg.f - - - : .ij.9 

Ag. CD : CD :: DA : DB - t • — -'*I9J 

And CD : GD :: DB : DF - . - -i «l93 
Th, DA : DB :: DB : DF - - - - 173 
But DB is equal to DP .... ton. 
Th, AD is e^al to DB - - ^ ' - 1^7 
Th. ABC is the triangle rfi^niicd. 

I Problem 



I 



[ ^^ ] 

Pmblem 27. 
, ;|t.9. The hafo af m trumgU ab, tht akUudt ad, 
nfid thi rafio 9/ iufijtt AC> XB are gi^im as m tp mi 
U make the trUmglf. 




h 



: Pivide the baie in the )gi«en Tatio of the fides at b> 
by jproUem 13, make B{r>a|oal to eb, prodtsce ab ta 
Cf find EG a fourth propc^rdonal to ap^ fe» ae, b^ 
problem 15, aboat the center c, with the radinroE 
deii:ribe the circle ecu, draw pc parallel to . a o^ and' 
join AC, CR. 

For /v : « :: AE ; EB - » . « . . < cosUi 
And AC : CB :: AE : EB « - - , t titj^.. 
Th* Mr • : » :: AC : CB - i^ • - 173''* 

Th. ABC is the triangle required. t : 

, . « -. • 

Remark. 
Jf the altitude ad is lefs^ equal te, or greater them 
<iZf the radius of the circle; the problem accordiajrfy 
has two aajhven, one answer onfyy or is im/ofihle. 

Problem 



j^Oi Tkf angki at the baft sf a inain^i ^fBe 
ftm 0f its thru fides an givm /« mtdtg the triangk. ' ' 



.«>■%•■ «■ 



»■•••••••< 



D 




>••««•-•■ 



Letf DB be the given fum of the fides : make th« 
apglcfi PEC» IK DC eqdai to half die given aoj^es fttthe 
ba& reipe£bive}y9. by problems 4 and 9 ; make ttie 
angle DC A equal to cde, and the angle ecs eqqal 

tQCBD. 

Fbr. theangle A9C t= 2BEC *- - • 86 

And the angle bac = sadc <- . . 8({ 
Th; the angles abc, cab are equal to the j^ven 

angles - - - - . - - 5? 

Again, ac r: ad, and ac = be - • . 6j 

Th« ab -f bc + CA = na - - - - 49 
Th* ABC is the triangle required. 

Problem 



^>i 



•E ««4 3 



^^l^tr. ?i tufifike ^tnangli^ abc ^ agi^en triangk 
DEF» ami maig iHfuimi^ttiar ti 



GHI< 





•. Al^e the a^le? ^af* ofk# cqi^al to tl^e acatc an- 
^\$$q %t4 f^f e^ct t9 ^^1, J9m ke cutting df in c, 
<bfwf?i^ parajiel 19 f p^ cBg^allel to kf, and join a? 



J? For the angle Acp z= DKjpf' 
And the angle ecb zz ekf 
Th. the angle acb =: d^e 
^g. EK : EC :: dk : ac 
, And EK : ^c :^ «:? ; cb 
Th. DK : AC :: kf : cb - 
Th. DK : KF :: AC : cb 

m 

Th. ABC is equiangular to dfk ^ 
Biit DPK is equiangular to ghi 
Th* ABC is equiangular to ghi 
And is ipfcribed in def 



- «3 

- 83 

- *9 

•73 

- '?8 
con. 

48 
44 



Pi:oblexn 



f 



I 

^amii it epturngMlar to a^vem trjangk Bfg* 





Make dbc WB^ts BAar* ash efnf lo tbe md .icift 
^^agle« of dif igiwn crfiuigle < and f, Ack iip eaqb, 
^w HI parallel to ad, ik paralki lo ua^ m. jUHiiW 
to itB, and join ic L« 

For produce kh to M. 
■If0«^ Ki is e^ttal to AH - - «• « ^ 
^d VL is equal to hb - - • • i^j 
!4Hb the angle KIM = A-HM a * V • gj 
^ftd the angle mil r: mrb • - «- ^ ^3 
Th« the angle Kit =fe A SB . «. ^ j» ^ 
^h. K LI 19 equiangular t^ A sft • * ' ^ '6^ 
%it ABH isequiali^ilkur fiozro • » * jodtt. 
-7h« ~ KLi is equiangukr to efg « • ^ . * 4^ 
And is ipicfibed in the fquare - • -- . 44 



G^ 



JPxoblem 



t 



1 



.^j«. 9# i^tnUmJifmn m ^^mmilnngk j^m* 




A H T) T iTK 



Let fiffl dicpeipaidiciilar cp, imm ex ptfafliel to 
AB, fliake CB eqnal to cd» join ab attdng bc in f* 
iaw FO-panBel to ba» -aad eH» vi psnllel to co. 

Forproiace ab to c, and draw Bcparalldi to cd. 



VifW AB : AP :: bc : fg • 

And Ar: AF :: bk : fi 

Til* BC : FC ;: BK : Fl 

But BC is equal to co 

And BK is equal to CD 

Th. 4CD : re :: CO : FI 

Th. Fo is equal to FI .' 

%nt GR =:4Pi, and hi = gf 

Th. FG, GUy HI, IF are equal 

And its angles are all right angles 

Th. -FORI is aiqaare - 



"9$ 

173 

CQIU 

9} 

^^ 

H 



Prabldir^ 



- f 



-. "^^ 



:i : 



( ^ i 



mmicBi 32* 

rtBmn^ cotammd hy tin hMU lim and mm §f tht 
farttt Jkall bi efuafto thfyuari oftbi vtbirfgrt^ 



K 1 



!«••«•*• 




C E A| , 






\ ' 



. ,^ . 



H'- — — •'G 



• V 



rroddce ba to c, . draw ad at right, angles to Air 
ibaake both ac and ad equal to ab, Ufed ac in £, joi^ 
ip^ make bp equal to bd, and f is the point required.^^ 
* '*JPor upon ABy AFy defcribe die (quares abid, AFOJiit 
Dj^problem 1I9 and produce gf tb k* , ^ r 

Now AD*+ AB*= BD* - - • -";^ 100 

id- CF X AF •^.AM^zntW* ... 1|;| 

Ut bd*=:ef* . - - . - |0| 

•iil. AD*+AB*=CF X AF + AB* - " 4^ 

ICh. "ad*=: cf X af - • • • so 
Bat PH = CF, and bo = af 

Th, AD*r= DH X HQ 

Th« KB s^ AO, or BI X BF = AF* • 



Th. AB X BF ss af' 



con. 

56 
50 
56 



Gga 



Probka 







©raw BP at pleaTne catting the circle in r and f, 
Bifea EF at right angles, w^ tlie ftrait line bd, by 
problem 5 j again, bifcft bd at right angles, by tfc 
Hne AC in c/and the p6iht g will be the center of 
the circle. ' 

For the center is in the Ib^t line BD - » lit*^* 
It is alfo in the ibait line ac - - ^ " %^ 
TK G smft be the center of the circle. 



-? 



Pioblrat. 



tz^^ l: 



jpvcH circle ACD.' 




* fiafe I. ^itt tlr given foint h in fte cirftanfl^ . 

rencem 

F'md 1 the center of the circle, by proMeih 33, jcimf 

tAt and thro* the point a, draw Fo at ri^ angles w 

tJk^ by problem 6. ,., 

, 'then ro it a tangent to the cirde. - - i J* 

Piebbtefli^' 



Circumference BCD. 




Find E the center of the circle, join ae, about the 

center e, at the diftance ea defcribe the circle a fc, 

dfjlVspat right angles to a e,' join ef cutting'* tie . 

circumference in c^ and draw AC. 

5or ^E is equal to EF - - '. 

- - - EC is equal to eb - - " • 

Th. ae; EC =- FK, EB each to each ' " 2 

Aiv:l the contained angle aec is cbnimbn * ' 

Titu tiie'ande ace =: ebf - • . ■ 
if 

1 h. ACE" is a right angle - .^ ;; 
T^. AC u a ungent to the circle • ' - 






30 



' 54 
138 



Problem 



i «3» 1 

34* OAen^i. 

s'JPnm^'^fhmt point a, u 4iraf» M iattgent to tin 
circli BCD* 




Vpiflid s the center of the circle^ jdia as, biie£^ as 
in F, about the center f , with the diftance fa, ;de- 
icribe the femicirde acs, and draw ac« 

For join cb. 

N<>w AEC is a femicircle - - . • con* 

And the angle ACE is contained in it • • cos. 

l*fa^. ACB is a right angle - - - "^ *5.3 

TiL nc is a tangent to the circle <* -^ 13&, 

^v' . Probleil^ 



I »f« 3 



A 



WfObaiUi' J^ • 

tw0gi*peH lines AB» i^cfir tvoo ifktjaieu - * 




1 



Plif^ the given fides ax« ac at right angles to ead^ 
'odier, by problem 69 and join ac 

Furlet ABD be aiiot&er tiiari^e» hm^tbo'fidtfaD 
*<gu^ to ^t fide ic» abo)it ibe oentfr #« «Mitii.lk 
radios bc ddcnbe a cu^e fG^.E»'-dlaw4'c4i««Q8«|tf 
to the circle at the foint e^ by problem 34, produce 
"i*,B to. Gy and join BO. . >: - ^^ • « v.mi 

;2)I.fw jcG b a right aa|^& - - ' « ^ >»'..^i|t|iO 
Tji. tj^e angles abc, bcg ait^t^al' •« ( , .-.v.. 44 
*^^Ti. AB» FG ^re parallels * *■ » • •• A'jfj 
TTh. the triangles abg» abc are e<{ual - . ^ .»:. I|}$ 
ftniUbie. triangle abg is greater than abd t- .^ ^.' 'J* 
iTh. the tfiangle A »c is greater tibaii ABB « .. <i J56 
• . *■ • 

I Problem 



t *33 1 






^4r/9 




Upon the bafe ab^ defcribe the fegment of a circle 
-^ABC that wilt contain the given angle, by problem 23, 
' bifcA AB in d, draw do at right angles to ab, and 

jCHn AC» CB* 

For let ABE be another triangle in the {^;ment> 

draw Fo touching the circle in c, by problem 34r 

prodnce ab to o, and join bg* 
-Now DC pafies thro* the center of the circle . « 1^8 
( 7h. DCG is a right angle * m ^ • 140 

oTh, A By FG are parallels • * - •79 
'^ Th» the^ triangles ABGt a bc are equal • * f5 
' 'But the triangle abg is greater than abb • •52 

Th, the triangle abc is greater than abb • « 56 



Hh 



Probkm 



Pmblem 37* 

h^t AB, 9mth A jfinwi Hat au, fw tbf /urn rf ki 
JUu AC9 CB. 



F 



« C H 



BjTfieUciB I9 Bi«li <» «R ifefcekt tiiaagle a&c, wl 
AQ» 9C $» ^ack aqval ^ ^alf ap, an4 (He thing 
IS done. 

. F<irk!t ^)t^^ibmco4^cx truDgle, having AE4.EB 
fi«^ Ift «c + CB, pnxlcice ab to f» make bf «qi^ 
to SB, or AF equal to ai>» djraw gqhi paJ^^ to 
*B* cttttinf A^ ia «s and join bf^ »u. 
Nqwr *m plaia the anglei acg» bch ane equal - cpB^ 
Th. AH + flB is greater than ac '+ cb - * 7^ 
^. AH + JIB is greater t^um af» or ah + hf - 56 
Th« - -*-- 99 ift greater th^n -•'---- hf- 50 
^. 'the angle ^fb 19 greater than fbh - - 72 
Bnt the angles efb, fbe are equal . . ^3 
TJr. the angle fbe is greater than fbh - - 56 
TTi. the' point b is between a and h - - - 

''**' the triangle abh is greater than abe - - 51 
riangles ABHy a bc are equal - - SS 
riangle abc is greater than abe - ^. 56 

Problem 



\ 



/ N. 



Pit>btetn 5^* 
; 330. fi drcmfifiie a dreU abM a gitfin /Mi^ 



BifeA any two fides ab* bc in and b, ditw'DF^ 
BF at light angles to ab» bc, and about the center f» 
with the radius fa defciibe the circle* 

For join af, fb, fc. 
How AD is equal to ob - • • « cob* 
The fide of is common . • * « « 
And the angle adf = fob . . « ooBi 
Th. AF isequal to fb - • - •» 6b 
By the fame reafen fb == fc * • • * «• 
*Fh. FA, FBy FC, are equal - . « - 4^ 
Th. die circle pafles through the points A, b, c 30 
Th. the cirde circumfoibes the triangle • * 4' 

Hhs Problem 



[ «s« J 



Problem 39* 
w^3l. In up'Vin cirtk abc» t» infirAi 4 t^Uuik 
fiat Jball it tfuwfgmlar t9 ^ gmu triangU pbf« - • 





c D^ 



' Praw.OH a tangent to the circle «t die poiiit b, hj 
problem 34, make the angle rbc equal to idf^ t^ 
angle gba equal to nr-E, and join ac« 
FIjQjf the angle HBC =: B AC . » «r 
/^ the angle GBA = BC A «» • • - 
fh,. the angle bac r: edf • <* « - 
And the angle bca e= e'pd 
Th. the angle abc s pbf - - - ^ ^f 
t)^. ABC is^ eqoiangalar to dsf ^ r ^ ^f^ 
And is infcribed in the circle - - - 40 



4« 



Problem 



t 

39. Otkerwifa. 

.'Jfah m ptfin nrr/fViBC, tttinfcfihi a iriaiigU iisi 

Jball ie iqmmi^ttr. to agivm trim^li oi r. > 





the. point o in the drcamfoencey and jcin 
^<8» make iheai^eAoc equal to e, draw ac, make, 
the angle cab eqnal to n, and join bc. 
For the angle aoc is equal to Abe • - m^ 
Aod the angle AGO is equal to B - • • cent 
T^* the angle A BC is equal to B m » * ifj^f. 
Ji}fi> the angle cab is equal to d - * oon; 
Tfc« the angle acb is equal to v - . « 87 
^h* the triangle abc is equiangular to dip • tf 



Probleoi 



' 



Ps0blaB4O* 
ABC, mui makt it tfnmffdarU Apnmtruaqf* PMr« 





Prodnce the haie db both wiqrs fa o and b» ftid c 
the center, of the circle, join i4» mak^ the an^cs aic, 
^iB equal to coj, fbh each to each, and thro' the 
points A^ b, c draw cl, lm, km tangents to die drcki' 

For the angles of a ^nadras^le altBgetfacr, ave togxA 
tt) fooi: right angles « • • . . ^ 
And K A I, iCK are right angles • • mu 
Th. the angle a ic 4^. cka = tivo right angles j^ 
t^o^ the angle OBF + pdb = two right angles (^ 
Th. the angle aic + cka = gdf :i- fob • 48 
Th. Ae angle - - - * cka =:.... fdb - 50 
By. the fame reafon bla zz fed - • 

Th. the angle « * • - kml =: dfb • - 87 
Th. the triangle clm is equiangular to dbf - - 27 
And is defcribed about the circle • - 4a 

% ^loblcfli 



t *a9 ] 

Probkni 41 • 
^j. Ti9 in/criki ^ circk in agivm iriai^ ABCr 




Bifed any two of the angks abc, cab, by the Hn|» 
YDy AD, draw OE perpendicnlar to ab, and about the 
. center d, with the radios de defcribe the circle. 

For ixpon bc, ca let fall the perpendicalars dv, 
DO • - . . - - -P-^. 
Now the angle bbd i=: obf *^ • - coiu 
•► - -tbe angle deb =r bpd • -. - • S+ 
^nd the £de bd is common • « « • ^ 
Tb« DE is equal to dp - - - * 77 
By the fame reafon db=:do • « * 
ifc. de, df, 00 are equal - . - - •48 
^nd ab, bc, ca are tangents to the circle • ijS 
!^h, the circle efg is infcribed^in the triangle abc. 43 

PK)bIem 



1( «4o 1 

• Problem 42. 
354*' T^inJcriBi m/qtiare in aff*uen drck abcv. 




Draw the diameters ac^ bd at right angles to each 
other, and join ab, bc, cd, da. 
For B Ay E By EC9 so are equal ... 
And the angles aeb, bec, C£d» dea are equal 
Th* A By BC« CDy DA are equal - - ' - 
Ag. ABCy BCDy CDAy DAB are fight anglcs - 
Th. the oppofite fides are parallel 
Th. ABCD is aiquare • • . ~» 






B^idrfen 



>. » • . . f 



f. I 



ir." . 



% '' 






• I' 



It; 



f H^ J 

Problem ^* . 
3^^» .71 infcrihe. a hexagon in. a ^<ufn circk 
ABCD, &c. 



D 



.Find G the center of the circle, draw the diameter 
ADy about the center a, with the radios ag. de- 
ij^be a circle bgf, join bg, fg, produce theni tOB* 
apd c, and draw ab, bc, cd, d£. ef. fa. 
Fcnr ABy AGy gb are equal • - - con» 
Ti)..the,triangle. ABG.is equiangjular - - B^^ 
l^. each angle is ^ of two right angles - * 8iS 
Tl^. - - -AGFis-iof two right .angl^si by the fanie^ 
reaion - - --.--, 
But tiie^gle fgb + bgc =; two right angles • 67 
Th. • - - BGC is J of two right angles - -59 
Th. EC is equal to ab - • - - 63 

'By the lame reafon cd, dB| kc* are equal to At • •• 
Th. Ai« BCf CD, DE» BPy FA are equal - * 4^ 

li P^^^Uon 



t 34« J 



Problem 44.. 
536« T0 injcriii a regtJar fiutagon, or dua^gn^ in 
apvea circb* 




Invefligatioiu 
Let ABCDy &c. be the infcribed decagon, join ACy 
ADy find L the center of the circle, and draw ti, 

ic, LD. 

JKow the sr^es ab, bC» cd, &;c. are equal - - I51 
^tk» the angles alb, Btc, cld ^ree^iia! - - 
And the angles ADCy da» aie eqaAl 
But the angle adc is equal to alb, or blc - 
Th. the angles Abe, dap, old are eqaa! - 
And CD, AP are parallels • - 
*!fh. the anglfes alii, mcd areeqnal 
Th. the tnangles alm, tco, DCil are e quiaaguto, 87 
Th, LC : CD :: 0C I CM - - - • 193 
And AH, ML are equal to i^d, dc each to each * 77 
Th. LC : LM ;: LM : CM - • - ~ 5^ 

• . . . 186 



150 
150 

4« 

79 

92 



Th. LC >< CM = LM* 



Ag. 



J 



t H3 3 
Ag. AM is equal to AI4 -* - • - 43 

Th. A-C*-— AL*= LC X Cli - - - 12 1 

Th, AC*S= AL*-V LC X CM - - - 49 

Th. AC*= AL*+ LM* - - - - 56. 

Whence by problem 3/ we have the fblTowuig Aj. 
confbudion. 

Draw the diameter ap, and the radias ln at right 
ahgles to it» bifed al in Oy make op eqt^al to on, 
and join np. 

. Then lp =: (ml ^) en it the fide of the decagon, 
and NP =: ac, Js the fide of the p^tagon, which 
naft be applied round the cipcomference of the circle* 



Broblem 



[ «44 1 . 

I 

Problem 4;. 
3 37« AMut a given circle to iefcrihe a regular fgure^ 
having the fame numher of fides imtb a regular figure 
infcribed in that circle m 




Let A) B, c» Dy B be the angular points of the in- 
fcribed ^^"art^ and at the points a» b, c, d, e, by 
pfoblem 34, draw tangents to the circle, meeting one 
another at f» g, h, i» k. 

For let L be the cen^r of the circle. 
Now the angles lbf» fal» lag, cbl are equal 54 
And the angles lba, la£» lab, lb a are equal 66 
Th« the angles fba, fae, gab> oba are equal 50 
Th. the angles f, o are equal, and the fides ef, fa# 
AG, CB are equal ----- 77 
By the fame reafon, the angles g, h, are equal, and 
AG, GB^ BH, HC are equal . - - . - 
Th» fg, oh, hi, &c. are equal • - * 4? 
Th. the figure FGHiK is regular • • - 26 
And is defcribed about the circle - • » 4a 



END of the GEOMETRY. 
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BOOK VII. 
Of M E A S U R 1 N G. 



33^* JT II^ES, length, or dimenjtons, are eftimated or 
"^^ nua/ured ly incbeiy feet f yards, l^c, 

339. Afquare, luBofi fide is in length one inch, one 
foot, one yard, iffc. is called a fquate inch, fquare foot^ 
fqwxreyard, l£c. 

340. A cube, ivhofefide is in length one inch, onefoott 
one yard, f^c, it cabled a cubic inch, cubic foot, cutic 
yard^ ISc, ' ' • ' 

341. Surf ace t are efiimated or meafured By the number 
of fquare inches, feet, yards, Wc. ijohich they contain* 

342 • Solids are efiimated or meafured iy the number of 
cubic inches, feet, yards, fcff. which thy contain* 



'y 



K k Problem 



'k. 



[ h6 ] 
Problem i. 
j4,j. To multiply feet t inches and farts f fy/eet, inches 
and parts, fwbuh imtbod is tenued trofs mukipUasiivn., 

RULE. 

^et the fkt in the muhtflier, mnder the U^ft denomnO' 
tion in the mtdtiplicandy and the reft in order ; muhiplj 
as incom^non arithmtiick% di'vide each produ^ fy iz fas 
yow go on J plaeft the firfi temaindir under the muliipfying 
figure f and the reft in order, adding the federal quotients 
to tie next arifing produSs \ and having thusfiuijbed the 
multiplication^ the /urn of all nuill he the produQ required* 

¥ X A M F t B. 

What u the produd of 7 feet, $ inches, 9 parts, by 
:6 feet, 5 inches, 3 parts ? 

/• f 19. 
O^jfQw the multiplicand is 7 :-6 : 9 

.« • - the muldplier is 8 : i; : 3 dnly placed 

1:16:^:5 
3:1:9:9: 

45 : 4 : 6 : 
'The produdl is - - 48 : 8 : 2:5:3 



E X A M P> B 2. 

Multiply - - 9:7:3 - -by 7:9:3 
The multiplier is - - 7:9:3 properly plilced 



n m 



2:4 : 9:9 

7:3:5- 3 • 
67 : 2 : 9 : 



k^ 



The produdl is 74 : 8 : 7 : 0:9 



t >17 3 



D 



A 



_G 



B 



H^fnyfy fhe hngtb tf tiefiit iy ft/^, tmiSl thtfttHS 
^vM to^fi the intm^ 

For if two«dj|flicehtii<ksrf theiqaart A^, wvb arc 
i£vid6d ftrto dte feme mtttrber tf equal parts*, «id frotn, 
Ihe feints of dtviSon lihcs be drawn pardlel to the 
btlitr fides ad DC ; it h etideirt that the given f^iwre 
will be divided into leSer fqaiar^, that the niim}>er Df 
fittlle Equates in a rtl^ h dqual to the ntnnber of parts 
fcjT meaftrres) in tbe \fide, ithat the nuiiA>er oF vonn (s 
likewiie eqnal to the nomber of parts in the iide, tnd 
confequendy, the^^alPe 4pf Aai number will expreis 

. t X an M F fc «» 

l^t the^fide AB be three meafares of any kind; 
thcto AOi X AB = 3 X 3 =: 9 the area. 



Kka 



Problem 



C «48 3 



. .9ttiinm..3. - ■ 
345,. T9fiid-ihta(M.iff»naMi^9r»tlutg'hViw, 



D 



■ 


• 


- 


• 


• 




• 


• 


*■ 









B 



R U L E< 



Muhipljibe length by tbi krtmdth^ namiiy^ the haft fy 
the perpendicular ; and tbiprutuQ imll expre/s the area. ,. 
For if the bafe ab, and perpendicnlii' a D9 are divided' 
. iato parts of equal leng^^ and parallels be drawn to 
the other fides ad» dc, from the points of divifion, 
it is evident that the redtangle is divided into Utde 
. fquares, that the number in a row upon the baie, is 
< equal to the number of parts or meafnres in it, the 
. number of rows is equal to the number of. parts in the^ 
f)|erpendicular, and coniequently the procludl of tl^ofe^ 
• numbers willexprefs the area. . 

B X a M P I. B. 

Let the bafe ab be 4, and the perpendicular bc be 3. 
Then ab x bc ^ 4 ^ J =^ |2> the area. 



bxaiifl^ 



[ <49 ] 



B X A M F 1. r 2. 

Wkat is the Area of a redangnlar floor, whofe khgth 
is 33 feet 9 inches, and breadth is aa feet 6 inches ? 

1. By crofi xBoltiplicatioiij 

The length or bafe is - • 33 ; 9 
The breadth or peipendicular is • » : 22 : 6 



^■i^ 



16 : 10 : 6 
742 : '6 



The area is 



~ - * 759 i 4 • 6 

2. By dedmals* 
The length or bafe is - - 33>75 

The bieadth or perpendicular is 22, j x 

-6875 
6750 
6750 



The proda£t is 
at before. 



• - 759^375- the area 



Probleai 



Problem 4. 
34^. Tofmfthe Sttm tf a fotaliehrrtini AfiCB. 

Q^ F 



-'-•KMA^kaiKA^MaM* 




A E 

K V L 1. 

Makiffy the length iy the hreadthy and the produH v0 
^Iveibe area* 

fiecaufe a ptmllelogram is eqiial to ft fe6Umgle of 
rthe fame bai« and altini^ *• <• « * ^ 

E 3t A M P L E* 

Let the length or baie a b be 242 yards, and tke 
breadth or perpendicular ef be 160 yards ; to find, the 

' area. 
I«engtli ab - - - 242 

f Breadth e> « . - 160 

' 14520 ; 

242 



] *rhe produdl is - - 33720 iht area required. ' 

REMARK* 

JjT the area ^f a field in yards is divided by 4840 (the 
lntmh& of fquare yards in one acre) the quotient ^wiU gM 
^ the number of acres in that field* In this example there 
etre eight acres* 



I «5> } 



A Theorem. 
347. Sve^y qtuulr4tngU halving tyu^ faralld fiiis^ is 
equal to a reBangle contained by ha^f thiir fum^ and m 
ferpendicular bet<wun them. 




XaI abcb be a quadrangle h^viix^ tke £de pc 
parallel to the bafe ab, bifeft ad in e, draw^EF 
parallel to ab or dc, and let fall the perpendicular 

CO ; then ef = half ab4-dc, and ABCDrrEFXCc 

For thro' the point e draw gi parallel to bc* arid 
prodace cd to i. 

Now the angles ahe, eah are equal to die, edi/ 89 
And the correfponding fides ae^ ed are equaU con. 
Th. ah = ID, and the triangle ahesseid - 

Th. ABCD =HBCi - - - - ^ 

But HBxcG:;^HBai - - - . • 

TJl. ABCD =HBXtT3 - 

. Again, EF, HB, ic are equal • . ^^ 

Th. 2EF = HB + ID + DC - 

Pr %Zt Z:^ ^B + AH + DC = AB + DC • 
< - - -• . . 



Th. EF = half AB+DC 
^adA8C{)=: EF X cc 



77 
49 
94 
'48 
9* 
4? 
48 
5' 
5^ 



Yrobkai. 



J • » < k. 



t «S« J 

t 

Pfohlem %. 

348* Tofin^thearea of a quadna^ abc8» bavhii 
two faraJkl fides ab^ oc* 




R U L B, 
Mubiply half the fitm of the parallel fiJes hy the perfen^ 
dkfdar het*w€en them ; and the predu^ 'willgi've the ^iroa* 

E X A M p t B. 
V I^t the parallel fides ab, dc, and the perpendiciilar 
between them ,ef be 955, 637, and 630 links of Oim^ 

tor's chain reipe^vely ; to find the area of th6.figatte. 

N' . ' ■ 'I 

ow AB - - =: 955 

DC • - =. 637 



nieir fum 


- 


— 


'59* 




The half fam - 
The perpendicular 


EP 


7^ 


796 
630 


X 


• 






23880 
477* 





TheprodaA - • s= 501480. the area^%iififi:s. 

B. B If A a K. 

' if the area of afield in links is divided bj lOOOOO (the 
number of fquare links in one acre) the quotient *will eX" 
frefs the nnmher of acres in that field^^Tbus in the example 
above f the field contains five acres* 



t »5I J 



Pi-oblem 6. 

349. Tofkdtht qrea of a tnangU abc» 




lt.V LBS. 

1. Multiffy ih$ bafihy batftbi akkwdtt «r tii al^luk 
fy ba^thi bafiy and tht frodnS gtvts tb$ aruu Or 
Z^Ha^tbi trodu&of thi bafi and 4kitud$^wU gmi 

Becaufe a triangle it exffol to half a paraUdiogfam 
of the f^me bafe and altitude • ^- • -^ 



B X A M P L B. 

Let the bafe AB'be 97, and the altitude orperpenV 
dicular cd be 68, to find the area. 
Now AB s 97 ^^ • -A 
Half CD =: 34 • - • c 






391 



776 



The «ica = 3298 . . . = half 6596 = 339!* 

LI ProUon 



C »5f 1 

» . « 

Problem 7* 
Jje. T0jkJ ibi ana ^ wy fuadrmigk a»cd^ 




a V 1 «• 

V JAyb^ « dtagmd kke [ACfOkd tU pirfmiic^iart 

pihvjUUm^'ilfm kjhm #*r i^^At ««^; «inii^ 

^ /ry«<^ 'willp'ue the area ; mt flw//r>^ /i^r>iM' ^^ 

^e tit area. - .>r=i .ifv 

This role aiifes from die prectdipg, and is only de- 
teittiiaia{ nv9 tsiangtcs at one opemximk*^ , >i /. ;^^ 

KXA M P I»aw' "'"• '*?*^ 

Let AG, Bti, DrbeiS, 8, end 7 96 Gonfibt^ diiij 
re§)cMvely, «ft find tlit ai«a. - ' ' --^^^ 

J^ow 8 + 7 ;=r 1 5 the fum of the peipendicoEffs,' ^^^ 

Th. l$X 9 tx 1 35» the area in chains, which divided 
by 10 (the nomber of iqnare chains in Mte acxe) gives 
13,5 acres ;' IkMbtily^ thirteen acres and a half. 



'•<> il ■J %. 







f 'IS I 

' " ■ " problem «. 
351. f^^Amttrtarfa^JtrntUmifigvu 



R u t, I «. . , 

tytffft.. Or ; . " 

gifl, miJM:tht.»m iftBi iBMl-trirngk, -"- 

-■-'■■-■'■ t X'A M V t T. 

pet ABCDi ba Ae fiven figure* »ai ffOD-beRMtv) 
angle made equal to it, wb^ byfe rainaaftrei ij^f. 
^f^ laA p«Tpe»tflcKlar i>m owaifiuw «ue<lU|fc , 
Tlienpo .-,.». s M4A 

Hilf.0B . -. . .:«]<• 



Tbeveaof P0D,9i AtCDX • s 694400 linkti 
yfadi it • . . • fi>94400 Kiett 



r as6 ] 

FroUem^ 




t. V L B. 

": tjt fJl m'ffifemMcmUfr frmm' the timer ^^ 
"imrfits fide$^l thtu waiiffy twpiber the ferfea£adar^ 
ihejide •fthefigwrt^ mid the mumher •fitsJUkt ; ami bay 
tie ftr9iut ^kIM es^irrfs^ihe afuu 

for if linet be drawn fioM c v ay angular poipt to 
ikit center of the figure^ the polyigon will be divided 
into the lame number of equal tziangles, as' it has fides. 

"Whai.iailic taca of a tegular pentagon, a sens, 
jvhofe fide AB Ja 250^. and peq>eDdicnlar ipg is 172 f 

Now 172x150x5 -zz a 1 5Q00 die ptodnA of tjbe-di^ 
(ncn qaanMCit ttd its half is 107500) the content 
Myiiiod. 

— Problem 



» • * 



r .' •.. 



/-:'.:. -f 



1 > 



I ^i7 h 

353. 7i /W iAf circumfirenct :iif a circle tvhi^e dia* 
meter it a* 




laveftigation. 

In the femicircle abcd, apply the line ad equal' to 
the radius ae, and draw a c bifefting the angle bad. 

Now A D is the fide of a regular hexa^a .(| 35 ) and 
the arches 9C1 cd are equal {148) therefore each is, ^ 
of the whole circumference, and the line ac i« given 
hy 220. By the iame theorem^ a feries of bifeding 
lines may be found approaching to the diameter ab, 
'and pviery intercepted arch (bc) will be a known part 
of the circumference ; and having thus determined an 
arch BF fufEciently minute for our purpofe, by joining 
BF, the triangle avb is right angled at f (153) and 
the' line bf is given (400.) LaiUy« bf being die fide 
of ^ regular inicribed figure, who^ number of fides^is 
giiiieii, the circoit of that polygon is given, and con. 
fe^n^tly the circumference of the circle (being grealer 
than , the circuit of any infcribed polygon) is nearly 
fbun^, but* to determine it exadly is impoffible. 

Opera- 



[ «j» ] 



Opcntkm* 



* ^' 



I 

3 

4 

I 
8 



AC' 



|»oooopooooo 

3.93185 «65«5 
3,9828897227 

3»9957i?84^5 
3,9989291743 

^ 3'99973**757 
ji99993Sb67« 



AC- •. 

>»73^oS<2>fe7S - 
'f93»85 165*5 -^^ 

4^98288^722^ - ▼.. 

^99S7i7«4^ - J 
1,9989291743 - 

»?99973227S7 . - 
«»SWW3€*78 . 



Ar. tt: 

..... 

■ 

I 
I ■ 

T9T. 



«^ 



^1 » l^fc 



»F '= 0^00818121, and 0,008 18 1 2C)^ 
7f8 = 6,283*^, tlie circuit of aa infaibcdpdljg^ 

" "Agiiiii, fiiictf uie' ini^bed 'pK^ygbn of '768 fi^ is 
dbterixsined, the circait of a dncttmicribing poljrgoti 
fiovU^r to itis cafily foaod^to be ^%%^tt^ (1I99 cbcMits 
tand papend|Ci2lan from ^e center to theijf fides fa^iog 
proportional) and con^equeatly tfae circtuBferenGe cf 
^cirdeis nearly 6,^8} 3, whiCli \% a mean between 

'IIMCUI* 



rr 



Ccmlkrioi; 



f «S9 3 

,* r> " 

f 

C<iirollane8. 

354- If^ ^Sa^n^f'aafcVTs i^ /ii (ircumftHwcc 
.M3,i4«6. 

355* "^^'^^ diamiterafa circle is mubiplied ly }« 1416 
thifninS wU giyajbt Ht^cmi^emnci, 

356. ^;ri6f TMdittt if a^tA^ inmAi^ if Si^ifi^ 

357* Jm/j \%%\\ dimmiUr : urtufKfkrpta. ' ' t 
358. ^/7 : 44 s: rudimi t arkumfennct. 
359; ^ii)r drcwMfkrtnci tf a, drcU is. divtisd tf 3, 
14169 tbi fsifitifsU twiU ginfi th di^mftTm \ 4 

•. S^« ^Jiftf citCMmfftena of a cixxli is dMdtdfy6^ 
28329 tbi fuotiita mil pT$ the radius^ or Jimdia^ 
' iketet. \ \ ^ :i\ \ ■• '■* \] ;' ^. •"*!.*'•;,. 

'ifec^liie thi^ drctiaieKiim brdrcl^ aim pi^^^j 
donal to their diametert> or femidiameters • • 22? 

-••■•-v' ■ - — ■ ■ ReMrk. ^ " - ->-* • ^ ••" ''^ 
nfilr dttmfirin^-tf the cirde h ctify dl^f&MHiii 
^ ahd kot atcurlktely^ fi the corpUarits ahinj^ mit 



. ... ^..-^ 



Problem 



Vc-'.^A '•'. ^ 



FjpUem. Mf 

.\ 5$ir Tojmi tbi arfa tf^ circle^ ^julofi Si 
clrcumfirtnct ar€ givtm^ 



• « 



ft v^ CI,. 

jBM/^, iiff^ /Atf proiuQ *uaiU €xfnfs ih^arm^ \ Or» 

2. Mnkiffy the cinumftnun by the dittmgter^ and a 

fourth fart of the prodttQ. wU ixprefs tbt «r/A, 

. Bfcaofe a circle is equal to a triadgle, whole baie is 

lequaj (o the circamfisrenccy and-aldtnde is eqnal to the 

ftMdiauaeter. - « - - - 227 

E X A. MP L E* 

^ 

What is the area of a circle, whoie diameter is 2, 

and circumference is - • 6,28)2 \ 
Now half the circumf. =5,1416 
• - • half the diameter r: - * «- 1 



Til* the area - - - = 3,1416 bymlefiril*. . 

EXAMPLE 2. * 

What is the area of a circle, whofb diameter is r, 
and circumference is - - 3 > 1 41 6 ? 
MoUply oy the dismeter - <- i 
Thepioda£fcis • - = 3,i4tfS« . ,_ . 

Th. the area - - = o>7854 by rule fecond. 



Problem 



Pmbfett 1 2« 

^'ven, to find the arta of that cirete* 

It trt. E a. ' 

• I. MuUiffy tht/piarioftJb€i^atfiititlyOfyS^^^€md: 
the produS nmll gi*ui the area. Or 

2. Multiply the fquare of the femidiameter ^^ }» 14x69 
etnd the produ3 fwiil gin/e the area* 

Becaufe 0,785 4 and 391416 are the areas of cirdes, 
-whofe diameters are 1 and 2 (361) and the areat'eif 
circles are prpportional to the fc[uares of their diafke^''' 
ters, or femidiaroeters • - - *• 225 
* Again, I : 0,7854 ;; 14 : n,' nearly,;. * 

And 1 : 3,1416 :: 7 :-22, nearly. .^ 

Hence the following Rulis, 

3. ^f 14 to 1 1, fo is the fquare of tbi diatHOter to i6^ 
aria of the circle " , " " • -. r . r7 j 

4* Af 7 to z%, fo is the fquare of the femidianater t% ' 
the area tfthe circle - - • • > / >73 

ne ana of a circle cannot he found exaaljf hec£U(fi^t& 
Marnier and drcnmfennce, are not (both of them) toU 
Accuratehfefepreffedhfmmbtn * * * 35;j 



Jifm .yrobkm 



U 12? 

Now IS X i^ = >44* ^9 r^fuaiie of the diameter, 
mAo^%4i )< ^44 = vi5>9976» the area req[tik«d, hj 
nde the fir^« 

' S^condly» 6x6 = 36, tike iqiiare of die ftw^fyt^ 
'ter; and }/t4r6x56 s^ tt^90^j6, tb€ area reamed, 
by rule the fecond. 

Thirdly* 14,; n 11 la ^ i^^ area of th^ circle* 

taxazxir ^484 
which therefore = - = Ii3,i« by 

jide th«. ihurd. 

I'^y* 7 : 22 :: £ X 6 : area ef th* ciicle^ wllich 
6x6x22 792 
confeqnently =; . ■ > » :^ — ;;: 1 I3»i9 ty rule t&e 



Problen 



t **5 1 

: , fir); 'Tht, tk^iaifertt^ vfu cirtU Ifivg ih^.Pj^ 
the ana. 

1. Fifid the /(miJiameter hy tbi i€Of and then Jintt the 
area by the ^6 1. Or 

2. Multiply the /quart of the ctrcufitferenci ij O^^^^^ffy 
and the produSt i»iil gi^ve the area* 

For the fquares of die circamierences, ar«as.the 

,li)iiares of the diame^i^ra {^og) therefore the areA3 

are as cbe fanares of the cifcuinfeitrK^ ^4 7^)/aB(l 

0^079577 is UM aita of « circle V^hoie circuiiilereitGe. 

is I. 

* ' ' B X A M P L E» 

What is the area of a circle whoie cifl>c«mreren6e 

Now the remidiameter is 39^197, and iA\^ ||^ jk^ 
= 45,8364 the area required, by rule the £rfl. Or 
Secondly, the (quare of t^e circumference 24 x 2^zz, 
'^75; and o,o;9577 x 576 produce* 45,83.635^101 the 



azes^ required. 



Vtmz tt6)Atm 



05r»lJ ».'* 



t *«4 J = 

Frolikia »^ 




K V L E. 



-fl&^/>^ /^ Zp*^^ «/ ti^e arch hy the radius of tb^ 
cirtU^^dh^$h€frodua nmllghue the area. Or multiply 
either^/ tbem by half the other, and the produB <wt)L 
exptefs the area. • 

For a Yeftor of a circle IS equal to a tnangle, whofe ' 
bafb is equal to the length of the arch, and altitude is 
eqaaltothcradi«4ofthefeaor - . -,^ 

EXAMPLE. jr 

Let the radius ca be 55, and the length of the 
arch AB be 59. ^ m^- 

Now the arch AB • - rr 59 
The radius ca - . -- ^^ 

29s 



•MMMMiiaaMtafe 



• - -.Ac pro^nA - - =: 3245 

Half the pfodaa *. . =: ,622;^ the area of abc^ 

Frobleai 



qr the front of an arch built njuith Jioms of equal Ungthm 




K-^rj 



RULE. 



i«> 



Multiplyi half the fum of the bounding {ft^bes AD, BC; . . 
fy their diftance ab, and the produS ivill give the area^ \ . 

For let the Segment be divided into eqaal;parts inde« / 
finitely fmall» by ftrait lines e f , g ^, i k^ ^c% drawil 
from the common center of the arches Ant, bc ; and . ; 
at out the faid center defcribe the ardi lm bif6^iig>r 
^B or DC, and cutting e fin n* . 

Now the parts a f, e h, g k, &c. reprefentinjg; ^« 
fronts' of arch ftonei indefinitely thin, they may ht ,, 
•taken for quadrangles, having their upper and lower - 
ildes parallels, and being all equal to one another,.: ^ 
each is equal to l n x ab (347) ; therefore the whole 
fegment abcd =r lm x ab (106) and l n being half 
the fum of b f and a e, hu mult be half tbs fum of 
BC and ao ; which gives the rule. 



iW 



I 



I *6S } 

^t* WkA^ id 4e sf»i^t|ir^tmt of ao^kS^ fiiiad^di 
ftoiKs^ 4 fieet long, whofe upper and loiveriiBiifldlfiif 
arches are in length 9 1 and j$ ^ feet reipe&ively / 
y Now the upper curve • - m;^ 9« 
---,.• lower corve - •- ir 78,5 



•M* 



Theium • . - =: 169,5 
The half fum - * = -Z^^ys 
Multiply by ' - ^ - 4 

The area required • • 33;^ fijuare^ft^c 

,j >S X A M P 1« B . a, • . •. ,S':* 

, What is the area contained betwcem ti^oyip^ 
^ic femicirclesy whqfe diameters anof ^4. f 6.? r 
X^Qw the greater femicirck - - : « '37,7 l|,*y 4^^ 

^. . . the lefler femicircle - - , = ^SJ^i,y:..< <^^?^v 

Their fum - - * - as 6a,8 

The half &m •" - • t^ 31,4^ *^^ 
Mttliaply by ^ > «' <. .' 4th«aili^ 
liecweea cbc clreleSt auid the pfodafl 125^ Lr t& km 
fcqttired, '' '' ■-': l^/'"^ 

» ♦• » A 

1 Pioblca 



i: 



C ••l 1 

PcobIeoLa6^ 




>*> 



. f 



f •! J* 



R V L- B S; 



1. tiaditht area ^the^trua^h iV.B'Ey. amtaf't&fiab^ 
ACBEy iy articles ^^^^i 364 ; aW /^«r difference is the 

2. ' ^^Ti Jhr.Him the h^e\ adii eij^Bf tfmtr i§i^ chfd 
^ half ihe Orch,' muhipff thtfim By thtaMtude^ di^tSlf 
thefroiiQ ^ ^ S» '^^^ '^' qutn'M' *tvilf nearfy gi've^ fh 



EXAMPLE for RULE 2*; 

IjcX. i^t ba& AB be S, and the altitude cc. bo }• / 
Ac!~ AG*+cc*=i 16 + 9 = 25 ; th«AC,q5^54 
Ayi!r\iM.6 + s^ S :=;48 +-40 5=:iai,,A* liH».>^.|p 
multiplied; th. 88 K3 = 264 tiilo^ ffodii^l 1, wIhpV* 
di«idai.4i)S-i59 gives 1796 the area of the fegmeat 




n^bltni 



t «6« J 

Probliem ty. 
«• * 3<7« T^Jkdibe ana of 4m dlipfui tr^tuik 

9 

R U L E' •• 

Mukipfy 0978549 /i&tf griotifi gSametir, and the Uafi 
AatiUttr togetberi and the produQ of the/e three nuvAers 
miiill exfrefs the areom 

The reafon of this rale (and of thofe in articles 
366 and 3859 marked flikewtle with a ftar) cannot be 
given from the preceding principles ; but fince they 
may prove very ufeful to artificers, it is hoped the 
nore ikilful reader will excufe their being iiiferted.' 

B X A M P L K. 

What is tiie areii of an eUipfis, whofe greateft dia* 
meter is 24, and leaft diameter is 18 ? 
jdow the conftant number is • - - o»78j4 . 
• • - the greateft diameter Is * • 24 'x 



MMaAa* 



31416 

The fiift prodna k • - * i8,849& 
The leaft diameter 19 - • -^ 18 x 

Tbe tt^a is • - m ' m * 339*2928 

Problem 
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problem 18, 
i6t: T9 Jmd^ih 'iom^x furfaee of a right cylinder 

ABCD. 
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B 

MuUipIj the iircmfiritue of the hafi hy the altitude of 
the cylinder y and the froduS wittgi've the cowvex furfaee^ 

For^roncciving the convex furfaee cut parallel to the 

axis, and then fpread fmooth upon a plain ; it will 

^evidently fell into i redtangular figure, and confe'- 

quendymuft be deteftaiined after the fame manner. 34c 

^ X A M F L B« ' 

^ What is the convex furfaee of a right cylinder, wholb 

circumference is 9 ^ feet, and length i^ 4^ fi^ct I -- 

I. Pecimally, ' 2. By crofs multiplicatioii 

Circumference. - =: 9,5 9 : 6 



* . > 



{**> 



47* 4 5^s«^ 

.3804. 38 : o V 



Cohvex furfaee = 42»75 ^ 42 : 9^-01 

No Problem 



I *f9 \ 

Probleq^ i^ 




V 



I'. 



For conceiving; the (i»ifiG« ci^t Iq ^ ftr^it lino Bmk 
^^ vertex to the b9ft> iU»4 tbi^ft fpl«94 imoodvi;i^n 
^ ^lain> it wiH evidently fail ipto thci ibfiter of «i^ <ix«k>i 
^^nd coQfe<}a<ftitJyt muft be d^teiniMied «f^'di9>teic 
'jhimier - - - ♦ >«• • .: ^^ .br.*g<i^ 

^* "What is th^<xttvex fifffite of a *riglit coo^ iwklfe 
i|NU^4t<4 ft«^ki dtenaiftraM, umI Hani fi^B J4i0 is 

^TloW the^cfrciimftreiice • • ;d £4 ... ti .-.i v 



^iv 



- T. t 
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51* 



> * . ' «' 



^ .!• 



The convex fttrfate;;^^ -!?•:::.=.. ,?^<5 ^f**^ fet- 



.x: «?'.'$ 



Problem 







ij thjlanifiic\ ^nd tie /r«A^/ Hm gi^Mf /» 4f4^ 

«. Fop conccHiig tfee tohrex fifffrfce cdt. iia tfte 
iiiie A By and tliuBii %read flinch lipcm It pl^Qi. h ji . 

^wMcsolf fail Jfitp. tilt, ftgtrent-of % feftoflr; ^W>t 

^founding arc&es %it equil t(r die cattim ft w Q ce» df 
the taids) and whoft fides are eqOdf to dse ^sMr Ad^ 6f • 

^^iie-friiiftiim ab or nt ;* liicM^^die curCHBifeirqce of 

into an arch lm biieding the fides of the ic^^iflilK^ 
#h«refoitf Jilt fsmvmk tmSm/^^hrm^^^m^S^^ 

•-^. ./ t X A II r I. 9r. 

Let the ^^amferences of the entfs be J2> and f 
feR^ «Bdi-yi»^length of the flant fide ABJ)e 7 feet; 
to^ find the- CflHiveic -fnrface. Now half ji -f ^ j^i^ -b: 
-iiS jPt*^ i4dfi>, tbf content r»qui««d;:: . . joT 

. „ Nil-'* I^Uoi 



I «7* J 

Problctttui - 

fif^rfi^^ ,V. • ..• 




R U L t. • 

^tigi thtdrcmn/irence •/ a gma' circle vp$n thi ^Uh 
h articli 3569 mabifiy the circumferena fy the Md-^ 
meter f and the froduQ nmU exfrefs the /uperficies. 

; E&caufe the iurface of a globe is foiu*. times the area 
idfits great circle (283) and the produd of the circum;^^ v 
ii^^ence, by the diameter* is likewife four times the 
area of the Cmws circle - - . -' * ..d/^.^/^f 

Wliat 16 the faperfictes of a globe, whoiediamoter ak 

Nov^ the circtunf. df a great circle . ac>3»t4i6> 555. 
-\^i,-» the diameter n « . - s= • i M ^r v..i . 



The fuperfides of the globe • « = 3»i4i^ 
'I Pxabl0tt 



»• % 



.. ; ♦ 



C «73- 1 ; 

FroUemti «* 
J72, Tiif diitmeur\ w fimidiamtit' "tfi' » ^iohe htytg. 
giiftuy tojindthefuperficies. ^:r^-* \ 

1. Multiply $9i^i^iyihe /quare ef tbi diametir^ and 
the produ^nvillgipe'^bejfuperfidesft Or> 

2. Multiply tbe'fquati 9/ tbt femidiamettr iy 889 di'vide, 
the produB by 7', and tbi qHOtient moill- gi<ve tbi fuper* 
fictes. 

Becadfe the furfaces of globes, are proportional to 
(he fauares of their diameters, or femidiameters (290) 
and 3ki'4r^, is* th6 fupeHicies of a gl<^e whofe Uia-* 
met^is a - . - • - ' - • yji ,4 

■EXAMPLE. ', '"^ 

What is the fuperfic^es of a globe whofe dianieter \k ^ 
8 feet> / '^ 



* tirft methddt 
Conftant No. 3,1416 
Square of diameter 64 



Second method* 
Square of femidiam« 1 6 
Co|piflan( number =18 3 



t- «. 



125^664 ' • • 128 

^88496 128 

jSqperficies 201,06^4 Sqpiare feet% 7)f4o8(2Dr 



t- 



Problem ' 
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Problem 22. 
•f73» ^» find the fuperjuiis of ^ JigmetA jf « |pifc» 



V .. ~ » ' 




Nuiyp I E 



D 



X. U L t* 



fUMplj thi circMfiifiremci wf tJkt gl^e fy ^ iffftt 
•^ th€ figment J and th pndna <wiU ^i've tbefmferfi^ 

For let a fcmicircle a b d be divided into parts a c, c.T^ 
f h, &c. indefiniteljr fmaH, fo as tb be taken for'firii^ 
ltiies» biftidfhinx, draweit,'foi ity/^Sc' fierfS- 
dicuiar to ad, and f m parallel to ad» join the point 
X to the center e, and fuppofe the fhntcirctc to turn 
about the axis ad and generate a globe. 
..^ Now X X f is a right attgle (126} th» the mighf^l^ 
E X y arp equal, and the triangles k f m, b x y are ef «^ 
angular ; th. h f : f m :: s x : xy 1 |>tt^ |i x; x yiiiUi^ 
circumference of the globe c : the WQ»mkrtw^<^ 
^trele, whoTe fadms is y x (225) th. Kf : i^m, :: c • 
ce X ( 1 73) th. circuraierence X X h f =: c X 



f niy or c X o p ; but the ring, or cone deicribed by 
f h, being the convex furface of the fraihiin of a right 
cone r= circumference x >C f h (370) th. the zone de- 
firribed ^y f h n c X o p (48). By the fame reafen, 
each zone defcribed upon the globe, is equal to the 
produft of the circumference c by the intercepted part 
of the axis, and confeqnently a faperfides <le(cribcd 
by any arch a f» is equal to c x a o* 

CoraUarj. 



> 

are iqualy tht %»nis dtfcribtd t^ the lorriffponding arcbu 

•■ 
' Remairk* 
The fiipirficii$ tf a glo6f yi ncprffiJ" fy the fnduS 
if its tircumfinncf imd diamettr, at bsfwi determimd im, 
mriicli'^jl. ^ 

. ..E X A M > I, S, - . ^ V 

. Wbat u tHe fuperficies pf a fegment 9 fiset iiig^ 

cut from a globe of 42 feet diameter? .*; . ..j 

)rh%cqMtint hamW - - =:: 3,14.16 , ^^-^ 
TM 4iwa(««r of tie globe • =r 4» '...:t 

* ■ 



n. ,. , • 



' 62832 
125664 



(Pfe clndotttfeitiice - - r: 131,9472, byarftcle 



^hcheight^of the fegment * - - 9X 

T^be flipirficteB required =: 1187,5248 
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?robIoHi t'j. 



.-R W t ». ■ 

Muhiply ihi fjuart'tf. a ^fidt..ly iht.J[dt, and iht fn- 
Jua tiiiJl txprifs the tvtem. »', , 

Forifacube abch he compofed or bailc opwitk' 
lefTcr cubes, tke number of thbm pUccd ttpoa ^ baft 
-^ equal to the number of little fquares Wtb'e 'baJCt 
utd that number a cxpreAed by a'b y ab, ^e^l^icft 
'•f the fide (344): Again, the n amber of CoifRfIs b 
equal to the nombcr of parts or meafares iri'tjififiilc 
>E«r A«; and tbiifequeiftly'^he finniber oFlaffer'tfitlis 
contained in the gKaier, is cxpreiKd by ABxAS^it^i 
which ghcjlh&rffla above.' ^ ■ .tii 

... - - . ,ifc:i 

E X A M F L I. 

What is the coittent of a cube whofc fidfrii''tWti tett^" 
. Now the fide ab or ae -" - — 2 



Thefquareofafide • • = 4 t=A»(Ai, oi:,<Ai* 

Agunt the fid; AB - 4=2 - . ' 4' "■'- 



7^content required 



t h7 J 

■ fiotlent i*. 



?.■ . ■ « u t e. . ■,■,',,■■ 

" "fXuhiply tht ana 9f thi baft hj thtitiiitit ar ahU'u^, 
pad thf^ffeditS 'ui'^ ei^prtfi the tttam- . 
; Pot ij* & prllin is et-efUd upon a fqaare bafe, and 

.conqioled or built up mth Ci)a4 cubes, :tl)e- nqmbcr 
placed upon i^ b^ic muAbe^vfl. to.^jiF .ItViabcrpf 
little f^uares in «hebftfe| and the Bumbor of courfes wilt 
be equal to the numbei^ of partner mesrores in the ^ti- 
tode, wherefore ihe content ts traly eKprefled as aboi'e 
ia a^l^jiaM prifhi ; and all prifms of e^u^I bafe and 
altitude beaug ei]Ual \^(>%)&r fule is tnic nnircrrally. 

B X A U P L ■. 

Let die am of tbe tufe abcp be 4 feei, and the 
height a« \k j feet, to find the c4Mteat. 
Now 4 X 3 =: 1 It the conieat reqaircd in cable feoC' 

"-- -.'■' O* PreWea 



f <78 tr 



Wbt is ibe content of' a Uodc of lo^rUc^ in ta^gtb* 
9 inches, hueadth 3 f^t d inchei^ nft4 tkick&dr 
2 feet 6 inches? 

I. By inches 

The length is . • . . - ? 9$ ^ 

The breadth is «r . .«»- • 42 x 



The ares of the Bafe 
The thicknefs «• 



it6 

I 

=r 3906 

sa 30 X 



The content • «» =117180 cubic inches^ 
which divided by, 1728 (the number of cubic inches 
Sn i cubic foot) gives 6^,8'cublc feet, the oonceatji^- 
Quired; 

!• By trofi multiplication* .:^^ 

Agun> tihe length is- • f * 9 

- — .thebxeadlhis *" 'ii'S ^ 



3 MP : 6 

*3 - 5 



I I ■> iii - i 



w 



r Areaof thebafe , •^ 
«rrhe thickne& • 



«7> M 6 : 









■ - n. . 



13:6:9:0 • 

54 s 3-0 



<*■ M* 



The content is 



• 67 :- 9 : 9^: o Cubic fcoc;- 

PioUctt 



t »79 1 

t X ^ If F 1 1! * J, 

Bifeadth, and depth are 54^ :27»«idj}iiK:k«orcfpN!*> 
itively? 

.Nowsdio leagth - •• =: J4. 

■"378 
•■■ ■• 108 

Hkeprodttd % • :? 1458 the aiCfttdT the bottom 



rK\ 



« i 



, 4374 

4374 

Tht.««Brtei|t •- «- SS48114 Cttlnp ineheip. Wiiii 
divided (by 282, thenuinberof cdiicinchesina 
giWs 1 70 galiDai^^ the concent mq^mrod. 

a X A II i>.L t 4^. 

What ir^ content of 9 cans^ 20 ieet broad iit^the 
top, 18 feet broad 4itJx>ctQm9 5 feet .dec^p, aiid'^oo 
3eet idng ? 

This iolid being «jiifini» ^ofe ends ca* ^afes are 
quadrangles hartng two para llel fides , the area of the 
bale,(b/ article 348) = half 20^- 16X5 =1^x53;^, 
which, mbrtiplied by 300, the length or height ^ives 
.90 X 300» or 27000 cobic feet, the content required. 



O 2 Jiohlem 






a.britkr,tmd hal/thkL , 

* « 

R tr L E. 

Muhiffy the area df^ tht. 'walFin fiet^ ty the fmmier 
tf kmif hricii in tbUknifs^ iNfj^e^ibe'fnduaByiiS, and 
tk§ ^n9titnt nmll txfrrft tpe content require J, 

Bccaofc 15^ X iji X 3^, Qr27tJ x 3, or 8i6|, cx- 
prefles the content of a.witt that is. a jEfuare rod in 
atta» and dui^e Jutf ^^Y\ ^ du^fenefi {yjfi) 1 wUch 
ibiid is called a fqaare rod <^ work; tbefraftiQii ^ 
being rejeded in favour of the workmen. 

"lloW many iqnarb rods .oC work is tliere in a waljL 
;t7i ieet long; ^'feet high, and z^ bticks thi^k^ ., 
N*W the length of the wall ia 187,5.. -- 

- ♦ - - - height - : . . . - 7 X 

The a^a of th<5 wall ii '•• • 1312,5. , 
WnWplfBV--^ ^- .' - ' - 5 in'thiitn^;\. 



jt ;• 



,--»-'>.*^ 



The number to ht divided is 656^,^, ^\<3uc3ii ^VidlKi 
l^ 816 gives ifOds, the ccmciyrTeqiiired. 
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K U 2r fi* 

Mukiply the area if the hafi^ hy m tlnrd^t ^r^tif 
altitude^ and the produS *wittgivf the cmtentm . . ■ jr t 

Becaaie'a pyramiii b a third psirt-^Ca'prifsu lu»i^/ 
the fame baie and altitude . • .«. :i ^tk 

» » • ' ■ 

Wkat i$ the iconten\ <4 ^^ymndd loa&eft I^q|)M ' 
csedei npbn a bafb S4.feet t\VMxtl - 
NfMf.tlietrtdeo£ themicsit .«.;. - 14'. 



-.-*, •* 






-96 
48 






• *.« « %# • 



Onctbir49f t]|o height - « «? lOO. 



,% tfz J 



Problem tr, » , ■ .. ^ 

J79. ToJiMathe content of a njueago aSCDBF, ^-^- 

;«f a JoUd conttdnti ttndtr five f loins \ the tack or Saji 

^BCD> is a roBangk :pr phlong^ andthefntrjttks ten»» 

waiti $n the idgi tty igii^g ajlrmi Sue parJhl, and epiiSt 

4o ^ fide of the hafi. 

7? 



•^f 






.^^*' '*'• % 




X. M*(fb ^ ^^rta oftio, iofip t^JUlfji^ ^^^ 

ith^^f f»d^^^ /rodua^wiUgfV£:th^0^itfni<^ ,... ^^^ 
For this folid h hkcwife z triangular prifnu .wkqft 
ht&» 0X9 40ip acr^; Wd if plains be d»wn tbrosgn 
dif^lnti pai-aUd 10 4C9 A9» the foli4 ^BtMrM 
formed thereby w31 «lfo be a piUhi^ and eidlut 1« 
je{Ung]/( Ae^ pr -paralklojra^ ^«r may,'be taken Jnr 
4t3 Ibafe (2}4). Th« the prifin ADBBCP'rr^ hedgpc 
4^68). Th. AOBVCF, or abcobp is hiSF ABCOBPl^f 
'twftlch ^vcS the julc above. -^ • - - 






► '. V 



•8 X A M Y l«. 



What b thttonttntofz wcdgi ^prfraie bale mcdfuv* 
3j6Tcctby3d, and whofeieight Js 11 ftsrt I 
\Kow 35 X B^o'^ 7%o» the area of thd 1^% Th\^U 
^ 6 £= 43^0, the «ontcat xeqiifted. ^ ^- - - ^^^ 



< — < 



n • ' / V 






Problem ^8»^ 

iuid^ ts* a jdid contained under Bve plains : the hajiiy 
artHangU or Mong^ and tU four Jides termnaii in m 
^^r (Bf ) ft^atki to ikJ4< o^thi hfe^hutunefjiflt to ii(^ 




- V r 



4 



A^ <i ^ . B 



ft rir //»^* «/ /iJ# ridge, add tiuice the Jtdt tf tit 
Ja/e wHcb^ is /taralUl to iu Multiply the fum ht^^ 
^ithn^fide if 'tie- ^hafe, and the produB nuhich arifes fy «r 
J^xtjif part ^ofthe altitude, and' the Jeeond produB: ^i 
gifie the contents . u ^ ^ 

■ for fuppbfmg the fe^Uqn eg«, mawle parflfel -9>-' 
'i^e plain fbc, the roof Is then divided into the pyi*- 
inid AGHDE, ani the wedge ijbchbfv how calling: 
'tte'altitude. <- and finding th^ cdlitenti of 'th# 
*»air^ according to the preceding rale s, tifaetr f ufli (pnlw 

'gcrly ordered) will be expeeiQed by EP+a^A»x BC^^t- 

which gives the rale above* 

. ;( J 1 '.' V /■ :v 

1. - \ t B-XAMPLB* I.- 

What ^,th^ JQntent of a pavilion rpof^whoieoai^M 

Mid altitude IS i2/eet?^^, . ;^, .^ ..^ , _^ 

Now 1 6 4- 72 =1 88, the funi to be multiplied ;: ttu 
W^t^pA X 2 = 3520 cubic ieet, tht coatcat vequired. 

PrablcA 



t^,>«4-3 



"\y"- 



HjV^BCDEffdH, made hjfa/caion^raditjo (kil^t^ 



* JH. r***— c— xO* 



A • ** • ■ \ 




Tothe^reas of the tnds^^ add the produB of their JitUs% 
1*i|*if^ tkfumbj.a third fait Y the edfitude^ and ^he 
y;rtfdit» ^ttgi^e the coktAt'. ^ • - • - \ 

Toi'let the faSlipns f6il, EfiiN be maae^kraflcl to 
l^e^lains AH, HC, and the Jfrufldni Will be divided into 
l3lc*fiifm inV DfiFtSH, the* ^edge kcitfe^ aiid &e 
j^i^soa ; roof . A B MN B F, J HOW csping* tie * stldttallc 
a,' and lading the contehfe of thofe fate acdor^iin^ 
to tte piweding^rules, their fiim*(pfopett)^ ordcf^a)^^^! 
Be exp«}Jcd hjr A»i+ et*+ a^ x b^ x |^ which,|girfs 

*■ ' » ' 

What is the conttm «f tht finitiim l»f a pyramid 6q 
jGp^ Uglu . «rhrfbcndB art i$ and V3 feet f^juahf f 

Novir.i6^t«stsAj6,*iJ k 13 =i §€9, and 1^ j^^lj 
/2t 299, whieh are the areas Df the^ds,»^a»d tfceS'pro- 
.4Q£lvbf2idMfirifid«t.{ di;'2$:6 ;f 1169^ tQt± d^^^'^e 
^m 4)^ be mtdiSpUed^ ih.-^jy >^ «ylu Uffffb'; «e 



j82, Tojini ibe c$»Uftt of afri/mciJ AViQDnVQBf 
teing a /olid contained under fix plains ; the iafes or ends 
are parallel re&ang\e$ ^r ohlongs^ and the four Jtdn 'We 
fuadrangUu 

H. .G 




^Totheareatoft^e ends^ add the produce/ tifr fum. ^ 
'their lengths and treadth); niuk*'pfy this'Jhitf l^u'fixthpfiti^ 
jnTthe altitude, and the pro^uSi <viiUgi't^ the <ontent* "^ 
> * JPofr let the feddons pgil, efmn i)eniadt' parallel t» 
, die.plains ah, hc» :and tke prifiiioid will be divided 
^^f^ ^he,grifpi»%^Da|PCH, thew^gej^cUfaiUnd 
,jthe pavilion roof abmnep; now calling jdiecaltip 
'^tude z, and ^ding jhe contents pf^ tlie&iparts by the 
pweeding rul^, thf ir fuia (prof)e rly ordqr q j). will be .c;fe> 
' prefied b yABy bc -f ef x fo^ a b +b f x rc+ f g a 

• - • » 

which gives the rule above. 

^ ^ B X A M P Ir t. 

What is the content of a canal 304 feet by 20 at top, 
^}op feet by 16 at bottom, and 5 feet deep ? 
J , Now 304 X M z= 6080, 300 X 16 r: 480^ and 
^i$04x3#£2i744, which are the numbers ta be added; 
,.^. 6^0-^4800 + 21744^:326441 the film to be mal* 

tipUed; th. 32624 X 1= 271 S6 the content required? 

P {» Probleai 






I *»-■* 










A V I. E. 

^.. Mubipjf the area tftbe hafe^ fy the attiitute §f^ tbt 
^gdindtr^ fmd He '^edn^ wWi^iJ^ - 1%€. (on(e»t* ■ * 

JFiOkr alt!pjiilin9 'and cylinders of eqval bafe anif altfr 
|»de are ^eq^al (268} ; and tlieif<SbgFf m^ dgM^ 

"" * " prodii^ of theii^We^ md altitodev J76 




EXAM Ft B« 

Mfbal b <ke cooteut of a cjMnder 3 fe^t fiaio^tef^ 
N6w 3 X 3 = 9> the (qnare-of tKc dijiiieter* V ^ -^ 



; ^ 14 : 1 1, ;: 5 : 7^^ the. J^ea of die ^Wfej r^^T ^^^ 3^ 
;5r|^. 7«07 X § = 4J,4a tte content rcqwed;'* " ' *. 



ri!dajf» 
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< 






-- .» trflR. ;- 

,,w/jlie tit ccirttM iKtWimt> ' ^ ^ 

,«da r on fcy M n t^.«iuft- be fieua^foai-iiy^ifi^ wliS 
- . B X A u r'X E. ■; 

• '"W^af is" the cbntfet 6f a «ltert-»*ttft %lf(»d5is a 
qururoTkditleli ^ches'iiiftii4divMa;r,~<nfnlMb 
ABgOiU^ihiilUnt ' " ' ■' - ' ; " ■-• 

•^ ^oi Uy iaie 4, ^trtKte ifc, ^"iw of k- A«|B*| 
'ifiCbca u',ftiii^ta]ii«er is i-p6;ltrktaA-jfntt j^W^s 

-ditfaKai3'^yft:^Wtbin^'0ftfie<!Alcrta. «(H{-34fiiS «lt« 
= I4SS3 tbc content in cable inches, ^il^4k, 4IM ' 
Iqr 181 gives jt(6 gallons, the conteat re^iiiredt 



Pp. 



m cajk ('witbin fide) beimgghfem^ H Jkitbf tntaa. rfa 
tylhukr nearly equal to i(j mfbicb is caBed gaagUag tbg 
€aji. 

To the bead iKamOer^ adi fi'vut taah parts of tbe dif^ 
ftresue betwun. tbe btu^ and bead dsamtUrs^ amdtbefian 
will be a mean diamtier of tbe eafi^^ or tbe £ameter of a 
cjiinderefnaltothtc^. Midi^^tk^ ffnare of tbe mean 
4iamiter, tbe lenpb of tbe caJk, andOt'jZ togetbiri emd 
tbefrodiUi will be tbe eonteftt,^ n^art^m 

mete^ is tliiaogbt the HA adaptftcUo^ MiBna niki '^ 

5».^.. --- - ^E'3t A Mr p Lr. .,..'. 

^What il the content of a caK» wKbie bang diameter, 
htA tKaBtetM*, and. ^eig^' stfe^itsd and 40 indieiy 
(Kiliitn ids) fefpe^Uve^^ . ^ - l <; . :^.i>.V 

No«^. 31-^26 ss 6, d^Bv^Hjiesriicftafditiiieteni^aQmfr 
€ X i^;it:^4i^4rc^iWibfrjl^triid^ dc a6a.^3f)tf 
^2Pia ^ mean diameter* wfaoie igna^ if 130,9x^0^ 
w5^ftl?f<H5 til, 912,04 X 49 X 0,78 — 2^4$^ t^c'bsltf 
iMit in cabk^inciie3»:lH^^ ^vi4s4t|^ipaalB]gr.)iX^8i^ 
fod 231, will give ibi ale, and 123 wini gsdloi^ t^ 



1 • 

% 4PiobleiB 



1 



,r 



'^ ' r. jMi* ^Mi' Ifktntiut tfa im asc* . * 



s*V 



^ «.♦•>.•. 




.^> 






BecaafeacoQtuadimljpartof.acxHiidtr, hivii^ 

tbe &me baft and altitdde. , • . ,J^ . •• •r^fftf 






-- ^ ;<s X'A u r-l*-t. 



What is die content of a ^:M* ii^e bdle n T^e^ 
4ia«iettn4uiii:althitdetid«Nt? ' ---^oVI^ 

HppH^^xssQ tfaft^^ttaitofthedliiliet^or^ba^ ^ 
AM. H *^^'*> "^^ S^^^-^^M^ th(B ii«a «F tte1)a{e, I37 A^^ 



PiqUm^ 



r a •• v • 



91^ ly^ i^fiakn parall4 to the bajt. . ^ ' ^' 



^ •■» ^»*» !■* 
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•J ^* ^ ^ ^* % 
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1 



/i^// laft froduS wtS £i*3e Hbt c^nikta. 

tb^ tij^agk ABB a feteon t)ih&' the iim ; dniW j^^,j^* 
-rafter to ViilHuri k^fcll^ ^tpctAidtai^v 9ii% ^ 

AJajj^. DC* aree^iaogidar (85) ; rfi.^At : irp'*lt-rf« : 

determined: now catling the diameters of tiieettMi 

.Ba^ .^eir drcamfereocef Ct c i and'finfing Oie Con- 

ftMi^the cones abs, doe, by ^r^c^j^^ f^^' 

.^nenot will pro duce the followin g expremoiis» nanleixt 

• 1. ABcp =: p* 4. d* -♦■ p X d X DF X 0»i6i8« 

*" ' i^ ABCD == c^ + e* -i- « X c X DJP X 0,m26^ifAiick 

give tbe roles above. 



i 









1 X KMJP^Utt'.r I 



V Kow 20 X 20 = 490, 'j;X }. ti 9t» ! *^i'i&X^j ,=si 4^ 

which are the fijviarjes of* tlt?.dwi^ctWfW.Mvit^8K^ 
dii&. Th. 4do + o +jSo p: 4(^fl»!B-f»flgtQi,he\iui^ 
I^hed. V. : . t 

The alUtade . ' -* . • = ^ 4^ 



Oi^ 



Fuft product - - 28140 



Ma 



• ■ .- * 

r 



> • "' ■ ■• *■" t 



. , *■»»■ »■•«,*♦• 

E'JC'X'M F L'fi - '2.' "^" '-'>' _^*'* 

^^^Vhat is' the coniejit rff-'ceSfucal frafbrn, theyr- 
Whofe height is 4-AfcK- ' • ' -* -» . v: r »3j^ 

*s'^69^- which are^theii^uaJ^iy^i&e'cS'i^^ 
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The conwnt required -c • - =: 118599280 

Problem 



i 99* T 

fklAm 36. 

3SS.' A fijtoiic piece of timber equally thick at both 
dtds i« a fdbit aitmnd pi«ce equaHy thick at t^odi 
a)4i ^ ^ qrKiider $ aTqtiare piece that Upen tegolariy 
it the fruftota of 1 pyramid^ and a rodnd piece tt^ 
ti^en regularly is die fridhim of a cone; ai^tb^'con* 
tents of thcfe folUs nii^ be exaAly coasted h^^thbir 
s«(pettve rules. * '• ^ ^ , 

But becaofe thf mrn£ira|i^oB,.of tiering timber by 
the ex^ft rule; i$ trpubleikitte* an appromwitlmi has 
taken place» and die <;^ioiits of fiich trees are generally 
cobputpd,^ thefoUoii^g 

a. tr X* B. 

MukifJy tbt/quan tftht friH im itttJ^s fy the length in 
Jk09 dividf tbifr$4btB ty 1.44, aidtht fitetiM nifiUgivi 
$h$ amiM in /at* 

,. -'.f*-- ,-- ." : -.^Ittmarks, ■•'' ■< ^ ",*' 

I* T'V pri ^ A pm tfiimtit hafimnkp4an tf in 
nmf^fk #r drewnfgrence at tki midik*> 
\p, Trm^9f,\ff^giAfa^p9'wAmnJlh^m«JkrU 

3^ JPmmnifyim^ J/^ mukff thi Aitkni/i tf hmk^ 



iXAlTPLB 



I m I 



ft X^ U'FI* »:: I-: 

and kn^di 18.50 feot? / . ... x v ,i •>:» / 

'How i6x 16 -^ « s t5$.tbeiqweQf-thi'gRft 
Jtfidt^lx by - -^ - - 30 the kngth , - 
L "•■*-•. ".•..'•■. . r I ^ .• ; •/•. ; ,.• . .J.; 

nSie j»rodii{t*H « .'<! ^ 76Sja» , whiclv divi(i^ ,b]r 
144 gim 53»3 cubic feet, the content .iff^nir^ . 

* i • -\ " ^ .- * ' * • » 

. ' ^*-ic AMTP L B- ii- "^ « - ' 

' ' What 18 e^thbmrit%H'tttiifthx^ |iH ui>i|&cK^, 

'ihdJcngthk^ofeet 6 ifichttf •/■^' •^^' ^•-<' - ^ » 
! Kow 13 X <3 . - i* f<^ th^l^ilAit'df tiiilp'ft 
The length ' • i' ^'4<>>S ^ 



- 676 



^i^ 



4^.>« ••*».' 






Thiepiodttft - <» :5. .^^M^S* wlOch, iUride4 bf 
i4f,.gi«es47^ tfafi.contQiitxeviif«4> 1-1 .^^ .« 

What is the eontent oraj>Sece of timber whofe g!i:t |i 
14 inches, and length is ab fwi ? "^ ' '^ ' ; ' ' "^ *• 
Ko!v 14 X 14* =t r96 the f^nare^of the ^# Unf 1^6 
X 2o=;;39ao th$ prgduft ; jwhichf dirided $j I44'|iyt9 
zjfi the content required* 



»* 



Qf Pi-oUeai 
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V 



^; i^ diwieffr if k gUU Mag gbaat /# fiul ihe 
JtitStff credent. 



i . * • ' -u . : I.-. ■ V 



* * 



. . ;,, » U LB S.^ 

1. F/W thi ^Jtfrficiet fy the 373, maltipfy ttefuperji^ 
an fy a third jm ^ thi :/emUiamtti^^ atid^^^^ 
nmB ^ethitititek^* *- i * .S [, . . . 

Becaufe a glol^ ^ ?¥^^ ^ *^ ^^nr^^d or cone, 
Ii4it3fft:baff:fs f<|vul to^tbc^larj&bc, and akitadc U 
cqnal to the ieini<tiametcr r , - - - ^70 

3839 4Mr^ take t*ajo thirds ^ it fir the' covtM ^'ttfe 

i> iFor. a. gbhe. is..ti|to,tlurds of its circamfcribioj^ 
stl^ndir - -- -..--- - - 2^ 

^ IK^fs Ae^ohtent.<lftfgk^*whofe(flittma^ 
* '* i . irfe fapcrSMfcl --V * ^ ^: i > ^ ^ afe .:,3,i4i6 
Pye third of the femVliaineter • - 3: .| 

TAeconten^ .• . • -. - ^^ -i^ ^^j-^^g 

jh The tc^eftr of i ththiMftitbi^ cyiibto is 
Ot7«ii^i^ ^^ f of ^'i$ 'c/$^j«y 4be tenant ef the 
globei as before* » 



•'"''''■*' ">• . • Agfchi, 
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Again, Problem 37. 
u Tht £aiMter 6f a gUte fo»^ ffvtn, t$f*dtht 



It a fc-c* - 

^Multiply th euie ef tie (Sameter fy o,^»^6, an/ tit 

frii^u3 •will gi.vi the ce'Hie^.' -■ . 

For globes txt prapoi^ond to the cubes of ihck 
'diatileters (fcy29>},' andeii;jz3^ is tlar eoAttnt tfk 
gtdbc w&ofe ^AUeter » I ' - - • - ^.j^ 

^ isiaohc*^ . . ., 

NoMisx-.iaX 12 - - = »7X8^ thsenbtt aide 
' - - -- -atjiisfr *■'■ .. :^r 

.10568 - 






Problem 3S. , ■ , . 

"■ y^x: Tt find thi' cBnitnl »f a fepmtwt ^ »gUU AlC, 
Modt by tbt fiSian tf a plaid K%. 

c 



r ■; ■ ■ » II L E. "-■■'- 

, tr»«> thru tixm tht dianuttr ef tht ghhe, tmii ttidu 

ibf altitaJe af ibe fi^iual ', _?nuhiplj tegtlber the rtmiujultf, 

the /quaie ef tht ahituJe, and 0,^136; and tbu fnduS 
^luHl^^ tht centtnt.' ' "" " ' '' 

° For As conicilfoJId acbf being eqnal to a pjfrt. 
Maid pffqtialbafe aad a|ti*ude (270) nay btfnqiM^ 
r>in ttK^ireo terms, and the cone abf having t^itMye 
rbale as' the fegnicDt may likewife. be cxpcf^ed in (tw 

pren Urais, by what preceeds ; -and the di&rence pf 
"thefe «fpreflionj gives 3CD— 2tE x ce'x o>s*3fitde 
■>rale ^ve. ■ ■"> , i 

,. tf^- If tbs diametec of the fegment a a is;i(^vfl>t 

make CB : 1 1 :: ab : e.d. and cd will be knawQ*.. 

. -., B X A M P I. B. , 

^■^ '^^^at'ii di« content of a legment 5 feet Ugb, 'put 
^ froni a globe 20 feet diaroeier ? ■><-.■''•—' 

dNovf'6o—io=:5athe remainder, and jx^SJ^i*. 
1 til.. spxajx 0,5*36 = 654,5 the contenMaviinidl 

St : It- . = - z\&Z 
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Thia£s. . lb. oae. 

Gold • * • , • - v - 1217 : 8 
Quickfilver • ; « * ; .• • 860 : z 
I^ead • - . ^ - * - -. yo7 : j 
Sliver •"•••■ - , • •> fo* • « 
i^Oif^per'- '•' *'•'. -ito" <• ^ ■ ^i^ '•*'^ ■5'4'8«% i 
'^a^l i- * . .-:. .' ^.•. - w- . •. ' ^■'i^^^xHo 

^'- - •■ ■ - ■ • T^,,,» ^A^ 

Sarim . <• - . . ^i^Ni.,^^ 
Blocktia.,/.. •„ • : " • • ',. . • -^rfiS^T 6 

'^MttUe - ♦ - . • •:, ^- tt yi^^*^^6 
•Pordanafionc • - - • ^'^. 'i(fe'l!fo 

Loom • • - - • - Ai^jaiino 

Clay - - . ' . I ., iQjr . o 
^"^^ * * * .- •• * ..• ^ ^ ^ -7. .*jv;.^j S?nft'ft 7 

wJt . # . ... ^j : 12 

Mahogar' 
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